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ABSTRACT

Bachelor’s degree in 12.04.01 Instrument making

Study profile “Acoustic devices and systems”

Course title: Theory of directed radiation

Variable part of Block 1, 4 credits

Instructor: Korotsencev V.I.

At the beginning of the course a student should be able to: SPC-1 (ability to
analyze the task of research in the field of instrumentation); GPC-5 (the ability to
process and present data from experimental studies).

Learning outcomes: GPC-1 (ability to represent the scientific picture of the
world that is adequate to the modern level of knowledge on the basis of knowledge
of the basic provisions, laws and methods of natural sciences and mathematics);
SPC-3 (Ability to carry out measurements and research of various objects by a
given method); SPC-4 (ability to set up, adjust, adjust and test instruments and
systems).

Course description: the basic laws of the formation of directional radiation
and reception of waves; methods for calculating the main characteristics of the
directional radiation and antenna reception (directivity, concentration ratio, gain,
radiation resistance, etc.); methods for calculating antennas for a given directivity
pattern; basic scientific and technical terminology, units of measurement and
definition of physical quantities used in the course; methods for determining the
characteristics of fields in the scattering of waves on various objects.

Main course literature:

1. Dubnishchev, YU.N. Kolebaniya i volny: uchebnoye posobiye
[Oscillations and waves: a tutorial]. St. Petersburg, Lan, 2011, 384p. (rus)

2. Sumbatyan, M.A. Osnovy teorii difraktsii s prilozheniyami v mekhanike i
akustike [Fundamentals of the theory of diffraction with applications in mechanics

and acoustics]. Moscow, Fizmatlit, 2013, 328p. (rus)



3. Voskoboinikov ~ Yu.E., Zadorozhny A.F.  Vychisleniya i
programmirovaniye v pakete MathCAD Prime 2.0 [Calculations and programming
in the MathCAD Prime 2.0 package]. Novosibirsk, Sibstrin, 2013, 197p. (rus)

Form of final knowledge control: exam.



AHHOTAIUSA TUCHUIIINHBI

«Teopml HaNpaBJCHHOI'0 U3TYYCHUSD)

Jucuuminna «Teopusi HampaBIECHHOTO U3IIYYEHUs» pa3zpaboTaHa s
CTYyJICHTOB, = OOydYaloIUXCS MO  HaNpaBiICHUIO  MOJATOTOBKH 12.03.01
«IIpubopoctpoerue», mo npoPuio «AKyCTHYECKUE MPUOOPHI U CUCTEMBD U
BKJIFOYCHA B COCTaB O00S3aTENbHBIX TUCIUIUIMH BapUaTUBHOM dacTth Onoka 1
Juctuuminael (Moayan) yaeonoro miana (b1.B.05).

JucruminHa peanusyeTcs Ha 4 Kypce B 8 cemecTpe.

OOmas TpymoeMKOoCcTh auciuIuimHbl cocTaBiser 180 wacoB (5 3aueTHbBIC
CAUHUIIBI). YUEOHBIM TUTAHOM MPEAYyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHs (22 4aca),
naboparopubie 3aHatus (11 yacoB), mnpakTuueckue 3aHsATUA (22 daca),
caMoCTOsATeNIbHAsT paboTa crynaeHTa (89 wacoB), MOArOoTOBKa K 9k3ameHy (36
4yacoB). Y4eOHBIM IUIAHOM TNPEAYCMOTpPEHa KypcoBasi pabora B 8 cemectpe.
OrneHka pe3yabTaTOB 00yUEHHUS: SK3aMEH B 8 cemecTpe.

Hucruminaa «Teopusi HampaBIEHHOTO HW3JIYYCHHS» OIMMUPACTCS Ha YKe
M3yYECHHBIC JUCHUIUIMHBI, TaKhe Kak «MaremaTtukay, «Pusuka». B cBor ouepenb
OHa ABJISIETCS «PYyHIAMEHTOMY JIJIsl U3Y4EeHHS MPO(EeCCUOHATBHBIX JUCIIUILIINH.

ConeprxaHue TUCHUIUTUHBI 0a3upyeTcs Ha U3YYeHUHN (U3UKHU, TPUKIATHON
MaTeMaTUKH W JPYTUX JIUCHUILIMH OCHOBHOM 00pa30BaTEbHOW MPOTPaMMBI,
MPEANIECTBYIONUX 3TON AUCIUIUIMHE. 3HAHUS, YMEHHS U HABBIKU, MOJYyYCHHbBIC
npu e¢ U3ydeHur, OyJayT MCIIOJIB30BAHBI B MPOIECCE OCBOCHUS IUCIUTLINHBI,
npu  KypCOBOM H  JUIUIOMHOM  TIPOCKTHPOBAHWHM, B  MPAKTHYECKOU
poecCUOHaNBbHOM eI TEIbHOCTH.

Heabo aucuumianHbl «Teopus HaAMpPaBICHHOTO W3IYUYCHUS» SBISICTCS
CO37aHMEe TeopeTHUecKoro (QyHmaMeHTa B O00JacTH pPacdyeToB OCHOBHBIX
napamMeTpoB HM3Iy4YeHHUs, MPUEMa M PACCESTHUS BOJH, BBHIPAOOTKH MPAKTUYECKHUX
HABBIKOB B MOJICJIMPOBAHUH aHTEHHBIX CHCTEM Pa3IMYHOTO Ha3HAYEHUS, N3yUYCHHE
METOJ/IOB U TIPUEMOB KOHCTPYHPOBAHUS MMPUEMON3TYUAIONMIUX TPAKTOB PA3TUIHBIX

pUOOPOB, UCTIOIB3YIOIIUX BOJHOBBIE METOIBI.



3agaum AMCHUIIHHBL

- YCBOGHHE OCHOBHBIX 3aKOHOMEPHOCTEH (OPMHUPOBAHUS HAMPABICHHOTO
U3IIy4EHHUs U IPUEMA BOJIH;

- M3yYEHHE METOJOB pPacyeTa OCHOBHBIX XapaKTEPUCTHUK HAMPABIECHHOTO
U3IYy4YEHUs] U MpUeMa aHTEHH (XapaKTEepUCTHKa HAINPaBIEHHOCTH, KO3 ULHUEHT
KOHIIEHTpaluH, KO3()(PUIIMEHT YCUIICHUS], COIPOTUBJICHUE U3ITyUEHUS U JIp.);

- W3y4YEHUE METOJOB pacy€éra aHTEHH IO 33JaHHOM XapaKTEpUCTHUKE
HaIIPaBJICHHOCTH;

- YCBOCHHME OCHOBHOM HAyYHO-TEXHUYECKOM TEPMHUHOJIOTUU, EIUHHUI]
U3MEPEHHUs U onpeeneHns (PU3nYecKux BEIUYHH, UCIIOIb3yEMBbIE B KypCE;

- M3YyYEHHE METOJOB OINPEICICHUS XAPAaKTEPUCTHUK IOJIEH IIPU PaCCEsTHUU
BOJIH HA Pa3JIMYHBIX 00BEKTAX.

JUIsi  yCHIEMIHOTO M3y4Y€HHs] JAUCHUIUIMHBL «Teopus HampaBJIEHHOIO
U3IYyYEHUs» y OOyyaroumxcs JOJDKHBI ObITh C(HOPMHUPOBAHBI  CIIEAYIONINE
IpeIBapUTEIbHbIE KOMIIETEHIUU:

- CIIOCOOHOCTh K CaMOCOBEPIICHCTBOBAHUIO U  CaMOpa3BUTHIO B
npodecCUOHAIBHOW  cpepe, CHOCOOHOCTHb BBISIBISATh €CTECTBEHHOHAYUYHYIO
CYUIHOCTh Tpo0JieM, BO3HHUKAIOIIUX B XOJ€ NMPO(PECCHOHANBbHON NeATEIbHOCTH,
OpUBJIEKATh JUIS WX PEIICHUs COOTBETCTBYIOIIMN (PU3UKO-MaTeMaTHUYECKHUNA
anmnapar.

[Tnanupyemble pe3ysibTaThl OOYYEHHUS O TAHHOW IUCHUIUIMHE (3HAHUS,
yYMEHUS, BJIAJCHUS), COOTHECEHHBIE C IUIAHUPYEMBIMU pPE3yJIbTaTaMH OCBOEHUS
o0pa3oBaTeNbHON  MPOrpaMMbl,  XapaKTEpU3yIOT  dTanbl  (POPMUPOBAHUS

CIEIYIOIIAX KOMIIECTCHIIHM:

Kox u gopmyanposka Jransl GopMUPOBaAHUA KOMIIETEHIUH
KOMIICTCeHIIUH

3Haer - OCHOBBI pemeHus JuQQepeHInaIbHbIX H
IK-3 MHTErpalbHbIX YPaBHEHUN;
CIIOCOOHOCTBIO K - METO/Ibl U3MEPEHUH JUarpaMM HaIlpaBJIEHHOCTH;
NPOBEJEHUIO U3MEPEHUH MU - YCTPOMCTBO MPOCTEUIINX aHTEHH.
HUCCICAOBAHUA  Pa3IUYHBIX | VMmeeT - IPOBOJIUTH U3MEPEHUsSI B BOJHBIX OacceiiHax U B
00BEKTOB  TIO  3aJaHHOM BO3J1yX€;
MCETOJUKE - HacTpauBaTh MaKeThl aHTCHH,

-pelarth 3a1a4y aHaJau3a U CUHTE3a aHTEHH.




Bnaneer - cmocobamu 00pabOTKM IKCIEPUMEHTATBHBIX
naHHbIX. OLlEHUBAaTh MOTPEIIHOCTH U3MEPEHUN;

- coco0amMu U3MEPEHHUI YHEPTETHUECKUX OLIEHOK
auteHH  (K.1.g.,  Kod3(dduumeHTOoB  oceBoi
KOHIICHTPALIUU U JIPYTUMH);

- MCTOJaMHM AaHAJIMTHYCCKOI'O M YHCICHHOI'O
peleHs 3a/1a4 aHAJTN3a ¥ CHHTE3a aHTCHH;

- METOJaMH AHAJIIOTMM MEXAY aKyCTUYECKMMHU U
AJIEKTPOMATrHUTHBIMHU aHTCHHAMH.

3HaeT -METPOJIOTUIECKOE obecrieueHue, OCHOBBI
CTaHIApTH3allMM, CHUCTEMYy  CTaHJapTH3allUH,
COCTaB, HA3HAYCHUE U BUJBI CTAHJIaPTOB, OCHOBBI
cepruduKanmu, cepTu(GUKAINIO CHCTEM KayecTBa

YMmeer - OCYILECTBUTh HANAJKy, HACTPOUKY, IPUEMKY U
T1IK-4 OCBOCHUE BBOJHUMOTO obopymoBaHus B
CIIOCOOHOCTBIO K HaJajkKe, COOTBETCTBUU C JCHCTBYIOLIMMHU HOPMATHUBaMHU,
HaCTpOMKEe, IOCTHPOBKE U OpraHm30BaTh pabodnMe MecTa, WX TEXHHUECKOE
ONBITHOM MIPOBEpPKE OCHAILIEHHE, COCTAaBUTh HOPMATHUBHYIO
prOOPOB U CHCTEM JOKYMEHTAaUIO (MHCTPYKIIIH) o

IKCILTYaTalMOHHO-TEXHUYECKOMY 00CITY)KUBaHHUIO
nmpuOOpoB W O00OPYAOBAaHHS, IO Tporpammam
HUCIIBITAaHUH.

Brnaneer - METoJlaMU HaNlaJK{, HACTPOWKH, OIBITHON
MIPOBEPKE TPUOOPOB U CUCTEM

Jlis popMUpOBaHUS BbIILIEYKA3aHHBIX KOMIIETEHIIUI B paMKax JUCHUILIMHbI
«Teopus HarpaBIECHHOIO U3JIYYEHHS» METO/Ibl aKTUBHOTO OOY4EHHMS: TPOOJIEMHOE

oOy4eH#He, MPOCKTUPOBAHUE, KOHCYTIbTUPOBAHUE U PEUTHUHTOBBINA METO/I.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOMN YACTHU KYPCA
(22 9AC)

MOAYJIb 1. XapakTepucTHKH H3ay4eHud (3 yac.).

Pa3znes 1. OcHOBHBIE XapaKTePUCTUKHU U3aydeHud (3 yac.).

Tema 1. IlpuBeneHHasi MHTerpajbHasi PpeakuMs 3BYKOBOIO IIOJIs.
Coepruecknii ¥ NMIMHAPUYCCKUN U3JIydaTeau (2 yac.).

ConpoTHuBICHHE HW3IIyYEHHUS, COKOJICONIOMIAscs Macca. XapaKTepUCTHKa
HaIpaBJICHHOCTH, KO3 (DUITMEHT OCEBOM KOHIICHTPAIUH.

O6mee pemenue. HMsznydarenp  HyneBoro  nopsiaka.  OCHOBHBbIE

XapaKTEPUCTHKHU, yciioBue d3(PGdeKTUBHOTO u3NydeHus. 3mydarens mepBoro



nopsiika. OCHOBHBIE XapaKTEPUCTUKH, TUQPPAKIMs BOJIH HA usnydarene. [lonarue
0 cheprUUECKHUX U3TYyUYaTENsAX BBICIIUX MOPSIKOB.

Tema 2. IToJsie ToueuHoro ucrounuka (1 gac.).

@®opmyna [roiirenca. Ilone Ha ocH MNOPUIHEBOTO HM3JIydaresisd. 3OHBI
@peHens.  XapakTep TIOJds B INONEPEYHOM CEYEHHHM 3BYKOBOTO ITyyKa.
Conpotusiienne wu3znydeHus. [losie MOpPIIHEBOTO M3JIydaTenss B JAJIbHEH 30HE.
XapakTepucTUKa HAMpPaBIEHHOCTH, KO3(POHUIIMEHT OCEBOW  KOHIICHTPAIIUU.
Bnusnue skpana Ha uznydenue nopiuss. [lopiHeBsie u3nydarenu 6€3 SKpaHoB.

MO/ YJIb 2. AuTeHHbI. (5 4ac.).

Pa3nen 1. AHTeHHBI, MX HA3HAYeHUE U KiIaccupuranuu. (5 yac.).

Tema 1. Pe:xxum nznydenusi. KoagpguunenT koHneHnTpanum (2 4ac.).

[lone, pa3BuBaeMO€ AaHTEHHOM, M €ro 30HBL.  XapaKTEpUCTHKA
HaIpaBJICHHOCTH. MOIIHOCTh, U3JlydaeMas aHTEHHOU (ITOACYET MO MOII0 AalbHEN
30HbI). [lonmHOEe W B3aMMHOE CONMPOTHBIECHWE U3Iy4YeHHs] aHTeHHbl. [loacuer
MOIITHOCTH aHTEHHBI 10 HAHJIEHHBIM COMTPOTUBJICHUSAM U3TyUCHHUS.

Koaddurment nanpaBneHHOCTH aHTeHHBI. CHOCOOBI €ro BBIUKCIEHUS TIO
OMvkHEH W JanbHel 30HaM. UuWCIeHHbIE METOJbl BBIUMCICHUS Ko3(hduimeHTa
KOHIICHTpAI1H.

Tema 2. MoaeabHble NpeaAcTaBjeHnsi aHTeHH. KoMneHcauusi aHTeHH B
3aJJaHHOM HamnpaBJieHuHM (2 gac.).

Marematnueckoe wmonaenupoBaHue. OOIIUE METOMbI ONPEACICHUS OIS
3BYKOBOT'O [IaBJICHUSI W XapaKTEPUCTUK HAIMPaABICHHOCTU PAa3JIMYHBIX THUIIOB
aHTEHH (HETPEPBIBHBIX, TUCKPETHBIX, TUHEUHBIX, TOBEPXHOCTHBIX U 00BEMHBIX).

®da30BbIil 1IeHTp aHTeHHBI. OOIMe TeopeMbl O HampaBiIeHHOCTU. Teopema
YMHOXEHUSI: TEOpeMa CMEIIEHHUs, TeopeMa cIoKeHus1. [IpuMephl uX npuMeHEHus.

Tema 3. J/IuHeiiHbIe aHTEHHbI, OKPYKHOCTH, ayru (1 4ac.).

JIuckpeTHbie aHTEHHBI. YCJIOBHE OTCYTCTBHUSI J100ABOYHBIX MaKCHMYMOB.
[To6ounbie MakcuMyMmbl. HerpepbiBHbIE aHTEHHBI.

MOIYJIb 3. Teopembl 0 HanpaBJIEHHOCTH oTpe3Ka (14 yac.).

Pasznes 1. HexkoTopbie TeopeMbl 0 HANIPABJIEHHOCTH OTpe3Ka (6 1ac.).
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Tema 1. KoappuuueHT koHueHTpauuu (2 4ac.).

Bnusinue aMIUTUTYAHOTO  paclpeesiCHUs Ha  XapaKTEPUCTUKY
HaIpaBJICHHOCTU U KOA(DPUIIMEHT KOHUEHTpaluu. [Ipumepbl HepaBHOMEPHOTO
aMIUTUTYJJHOTO pacrpeeneHus. AHTEeHHA Oeryiei BOIHBI.

Tema 2. Kpyrublii 1 npsiMOyTroJibHbIA MOPIIHH B JKpaHe (2 4ac.)

Brnusuaue »skpana. unuagpudeckue anTeHHBL. Cdepuyeckue aHTEHHBI.
PedekTopHbIC aHTCHHBI.

Tema 3. [Tapadosnyeckuii ¥ KOHMYECKUIT oTpakaTesu (2 yac.)

XapakTepuCTUKN  HAMNPABICHHOCTH, TMOHATHE O  Koddhdummente
UCIIOJIb30BAHUSL  IUIOMIAH, KO3(P(PUUMUEHT KOHUEHTPALUMH U KO3(PPUUIUEHT
ycuieHud. JIuH30Bble aHTEHHbl. PynopHble aHTeHHBI. llleneBble aHTEHHBI.
N3mepeHre xapakTepUCTUK U3TY4aloINX U MPUEMHBIX aHTCHH.

Paznen 2. AHTeHnHsl (4 yac.).

Tema 1. HeakBuaucTaHTHbIE aHTEHHBI (2 Yac.)

HeskBuancranTHbIE aHTEHHBI, KX CBOMCTBA, IOCTOMHCTBA. METOIBI pacyeTa
HEOKBUIMCTAHTHBIX AHTCHH. BiMsHHE clydailHbIX OMIMOOK BO30YXKICHUS Ha
napaMeTphbl aHTEHH.

Tema 2. CuHTe3 aHTEeHH (2 4ac.)

3agaun cuHte3a. Teopema Bunepa-IIsnu. Metonbl peluieHus 3agayu
cunte3a. Merong Bynsopra; onbd-YUeObllieBcKME aHTEHHbBIE  PEIIETKH.
Pacnipenenenne Teinopa. Makcumunuzanuss Ko3(p(GUIMEHTa KOHIICHTPAIUU.
CBepxHamnpaBjeHHbIE aHTEHHbI. PaccesHue BOJIH OJIMHOYHBIMU OOBEKTAMM:
MJIOCKOCTH, C(hephl, UIUHIAPHI, MPOU3BOJBHBIC KPUBOJIMHEHHBIE TOBEPXHOCTH.

Paznen 3. MeToabl TOUHOTO pemenus (4 yac.).

Tema 1. MeTroasl TOYHOT0 pemieHUs TUPPAKIHUOHHBIX 32124 (2 yac.)

Jludpakius 1mockoil BOMHBI Ha KecTko cdepe. OOImee pemeHue s
3BYKOBOTO JIaBJICHUS B PACCESHHOW BoOJIHE. J[aBleHHWe Ha MOBEPXHOCTU CQEPHI.
Hudpakuust miuockoil BojsHbI Ha THOKOM cdepe. IlocraHoBka 3amaum, XoJ
pelieHns, aHalu3 4YacTOTHBIX  3aBUCHUMOCTEH  3BYKOBOTO  JaBJEHUA U

WHTEHCUBHOCTH PACCESIHHOM BOJIHBI B naiibHel 30He. Cuna uenu. Judpaxuus Ha
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KPYTJIOM OTBEPCTHH U KPYTJIOM XECTKOM JucKe, mpuHuun babune. YucneHHbIe
METO/IBI.

Tema 2. Tunbl paccesinusi, Kputepuii Pajies (2 yac.)

Pacuer paccesHHOro mossi METOOOM MalbIXx BO3MylleHni. Meron JI.M.
bpexoBckux, ucnonp3yroumii npudmnkenne Kupxroda. [Ipumeps! BbruncieHus
paccesHHOro mois. PaccesHWe Ha CTaTUCTUYECKM HEPOBHOW ITIOBEPXHOCTH.

[IpunoxeHus: paCCMOTPEHHBIX METOJIOB.

1. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOMN YACTH
KYPCA
IIpakTuyeckue 3ansaTus (22 yac.)

Iesb10 NpAKTUYECKHUX 3aAHATHI SABJISIETCS:

- BripaGoTka criocoOHOCTH PacCUMTHIBATH M MPOEKTHPOBATH JJEMEHTHI U
YCTPOMCTBA, OCHOBAHHBIC HA PA3IMYHBIX (PU3UUCCKUX MIPUHIIUMAX TCHCTBUS;

- BripaboTka CrOCOOHOCTU BBIMOJHATH MAaTEMATHUUYECKOE MOJCIMPOBAHUE
MIPOIIECCOB M OOBEKTOB Ha 0asze CTaHIAPTHHIX IAKETOB aBTOMATHU3HPOBAHHOTO

MMPOEKTUPOBAHUS U UCCIIEAOBAHUM.

3ansaTue 1. Pacyer XxapakTepHUCTHK 3JIeMEHTAPHBLIX M3iay4daresei (4
yac.).

1. I3ydyeHue ynpyrux BOJIH.

2. PacdeT nosei 31€MEHTApHOTO aKyCTUYECKOTO U3JTy4YaTeisl.

3. Pacuet OnmxHEN U 1alilbHEN 30H aKyCTUUYECKOTO M3JIyqaTels.

4. OnpeneneHnue MOITHOCTH U3TyYEHUS 3JIEMEHTAPHOTO U3Ty4aTelis.

3ansaTue 2. Pacyer M mOCTpoeHHMEe XAPAKTEPUCTUK HANPABJIEHHOCTH
NMpocTeimmnx aHTeHH (4 4ac.).

1. Pacuer XapaKTEpUCTUKH HAMPABICHHOCTH JBYX3JIEMEHTHON aHTEHHOM
peLIETKH

2. PacueT xapakTepUCTHUKHU HAIPABICHHOCTH IUIOCKOW aHTEHHOW PEIIETKH,

cocrosirei 3 N 371eMeHTOB.
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3. Pacuer XapakTepuCTUKH HAaIpPaBICHHOCTH KPYrOBOW aHTEHHOW pELIETKU
u3 N 31eMeHTOB.

3ansaTue 3. OnpenesieHne XapaKTePUCTHK HANPABJIEHHOCTH € TOMOIIbIO
o0IIMX TeopeM TeOPUM HANPaBJIEHHOCTH (4 yac.).

1. Teopema ciioxkeHuUs 151 KPYTJIBIX, TUIOCKUX U3ITydaTeNeil.

2. Teopema yMHOKEHHUS ISl AUCKPETHBIX aHTEHH.

3. Teopema cmemieHus A1 NUWIMHAPUYECKUX aKyCTUYECKH MIPO3PayvyHbIX
AHTCHH.

4. Teopema cmetieHus A5 chepruuecKuX MpO3pauHbIX aHTECHH.

3ansaTue 4. BiansiHMe HMIEaJbHOr0 INIOCKOI0 3KPaHA HA NapaMeTpbl
aKyCTH4YeCKH NMPO3PavyHbIX AaHTEHH (4 4ac.).

1. W3ydyenue nudpaknuoHHbIX 3(PPEKToB B OMMKHEH 30HE KpPYrOBOIO
U3JTy4aTels.

2. W3yuenue audpakiuy Ha >KECTKOM OJKpaHE U MATKOM IUIOCKOM
u3JTy4darese.

3. Wsyuyenme pudpakuuu Ha MSITKOM DSKpaHE U IKECTKOM IIOCKOM
u3ydarese.

3ansiTue 5. CuHTEe3 aHTEHHBIX peleTok (4 yac.).

1. Pacuer ammimuTynbl BO30YXXIEHHS IIJIOCKOM AHTEHHOW PEIIETKU TI0
3aJIaHHOM KOMIUIEKCHOM IMarpaMMe HanpaBJIeHHOCTH.

2. Pacuer ammuTynHO-(a30BOro BO30YXKIEHUS 3JIEMEHTOB aHTCHHOM
PELIETKH 1O 33JaHHOM aMILTUTYTHOM AMarpaMMe HanpaBiIeHHOCTH.

3. Pacuer ammiuTyqHO-(a30BOTO BO30YXKICHHUS KOJIBIIEBOM aHTEHHOM
PELIETKY.

3ansaTue 6. Pacyer cuiibl neau u napamerpa Pasies (2 uac.).

1. Cuna nenu XecTKou ceprueckoii 000JI0UKH B BOJIC.

2. Cuna uenv nuInHAPUIECKON 000JI0YKY B BOJIE.

3. PacueT mapameTpoB Penest B3BOJTHOBAHHOW MOPCKOM MOBEPXHOCTH.

4. Cuna ey INI0CKOro )KECTKOI'O JUCKA B BOJIE.
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JlaboparopHusbie padoTtsi (11 gac.)

JlabopaTopHbie pabOTHl MO3BOJSIOT HAa MPAKTUKE OCBOUTH HEOOXOAMMbBIC
HaBBIKK B COOTBETCTBHM C MPUBEACHHBIMU KOMIIETCHIUSMHU. [l mpoBeaeHuUs
7a00paTOPHBIX PabOT UCIIOJIB3YETCS MAPK JJA00PATOPHOTO 000PYTOBAHUS.

Hcnonszyemoe 060pyaoBaHuUE:

- reHepaTop curHanos ['3-33;

- rugpodon 8103;

- YCUJIUTEIb CUTHAJIOB (CIEUUAIBHO U3TOTOBJICHHBIN );

- aHanoro-1udposoii mpeodpazosarens JI-Kapa E10-22;

- OBM c maketoMm mporpamm paboThl npeoOpaszoBareiis U pa3padOTaHHbIE
MPOTPaMMBbI JIJIsl aHaJIM3a CUTHAJIOB,;

- Ha0Op MAKETOB T'UIPOAKYCTUUECKUX aHTEHH.

JlabopaTopHas padora Nel. (2 yac.).

HccnenoBanue JMHEHHOW HeNPEPbIBHON AHTEHHbI

1. Coopka KOHCTPYKIIUU JIMHEHHOMN IIEJI€BOM aHTCHHBI.

2. W3MepeHue auarpaMMbl HaNpaBJICHHOCTH III€JIEBOM aHTEHHBI B JBYX
MEPIEHIUKYJISIPHBIX TIIOCKOCTSX.

3. Omnpenenenue kodhduImeHTa OCEeBOM KOHIIEHTpAllMd B OJHOW U3
IIJIOCKOCTEN.

JlaGopaTopHuasi padora Ne2 (3 gac.).

HcciienoBanue JUHEHHOH JMCKPETHOM AHTEHHBI.

1. Coopka KOHCTPYKITUU JUCKPETHOM I1EJICBOI aHTCHHBI.

2. N3MmepeHune nuarpaMMbl HalpaBJICHHOCTH IIEJIEBOM AHTEHHBbI B OJIHOU
MJIOCKOCTH.

3. Omnpeneneane Kod(DPUIMEHTa OCEBOM KOHIICHTpAlMM B OJHOM W3
IJIOCKOCTEM.

JlaGopaTopHuasi padora Ne3 (2 gac.).

HccnepoBanue JMHEHHOW AHTEHHbI € Pa3JIMYHBIMU AMIUIUTYIHBIMU

pacnpeejeHUsIMHA.
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1. Bo30y>/1eHHE aHTEHHBI C OJUMHAKOBOM aMIUIUTYI0M MO 3JI€eMEHTaM.

2. Bo30OyxzaeHue 3JIEMEHTOB C  aMIUIMTYJOH, CHAjaroled 1o
HKCIOHEHIIMAJIbHOMY 3aKOHY OT LIEHTpA.

3. Bo30yxmeHnrne aHTeHHBI ¢ MPOTUBO(A3HBIM BO30YKICHHUEM Pa3IMIHBIX
AJIEMEHTOB.

JlaGopaTopHnasi padora Ne4 (2 yac.)

HUccnenoBanue KOMIIEHCUPOBAHHOM JIMHECHHON AHTEHHBI.

1. UW3mepenue auarpaMMbl HANpaBlIEHHOCTH JIMHEWHONW AaHTEHHBI C
JUHEHHBIM (pa30BBIM BO30YKICHUEM.

2. U3mepenme auarpaMMbl HaMpaBIEHHOCTH C KpPYTroBBIM (Pa30BbIM
BO30YKJICHUEM.

3. H3Mmepenue aumarpaMMbl HalpaBIECHHOCTH C HW3MEHEHHEM (das3bl 110
AIUIATICOUTAIBHBIM 3aKOHOM.

JlaGopaTopHasi padora NeS (2 yac.)

HccnenoBanue pacnpenesienusi mnoJass B (okajabHOH  olJsacTu
pedJIeKTOPHOM AHTEHHBI.

1. W3mepenue mosisi BOJM3U PACYETHOTO TE€OMETPUYECKOro (okyca
pednekropa.

2. Usmepenne ¢azoBOro pacmpeneneHus Mojis BOJIH3UM T€OMETPUUYECKOTO
dbokyca pediexropa.

3. U3mepenue kosiebaTeIbHOM CKOPOCTH BOJIM3HM T'€OMETPUUECKOTO (PoKyca

pediekTopa.

1. YYEBHO-METOANYECKOE OBECIHEYEHHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

VY4ebHo-MeToIMueCcKoe oOecrieueHue CaMOCTOSITEIIbHOM paboTHhI
oOyyaromuxcss 10  guciuiuinHe  «Teopus  HampaBICHHOTO — W3IYYCHHSD»

npeactasiieHo B [Ipunoxenun 1 u BKItOYaeT B ceos:
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- TUIaH-TpauK BBIMOJIHEHUS CAMOCTOSITENIbHOM padOThI MO JUCIHUIUIMHE, B

TOM YHCJIC ITIPUMCPHBIC HOPMbI BPEMCHHU Ha BBIINTOJIHCHHC 110 KAKJIOMY 3a/IaHU1IO,

MCTOJUYCCKHC PCKOMCHIAINH 110 UX BBIIIOJIHCHUIO,

- XapaKTCpUCTHKA SaﬂaHI/Iﬁ JJIA CaMOCTOSITEJIBHOM pa6OTI>I CTYACHTOB H

- TpeboBaHUs

K

CaMOCTOSITCJIbHOM pa60TI)I;

- KPUTEPUU OLICHKHU BBINIOJIHEHUS CAMOCTOSITENIbHOU PaOOTHI.

MMpcaACTaBJICHUIO

OQOpPMJICHUIO  pE3yJIbTaTOB

IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

Kontponupyembie
MOJTYJIH/ pa3eibl /
TEMbI TUCIUTUTAHBI

Koawl v 3Tans!
dhopMHUpOBaHHS
KOMIIETEHIINI

OI_IeHO‘IHLIC CpeacTtaa -
HaMMCHOBAaHUC

TEeKYILIHUI
KOHTPOJIb

MIPOMEKYTOUHA
s aTTecTalus

Mopyns 1

[1K-3 3HAEeT
I1K-4

YO

DK3aMeH
BONpoCH! 1-5

yMeeT

YO

DK3aMeH
BOIIPOCHI 6-9

BJIaACCT

YO

DK3aMeH
Borpockl 10-15

Mopyns 2

I1K-3 3HAET
[1IK-4

YO

DK3aMeH
BOTIPOCHI
16-20

yMeeT

YO

DK3aMeH
BOTIPOCHI
21-27

BJIaACCT

YO

DK3aMeH
BOTIPOCHI
28-34

Monyis 3

[1K-3 3HaeT
I1K-4

YO

DK3aMeH
BOTIPOCHI
35-41

yMeeT

YO

DK3aMeH
BOTIPOCHI
42-46

BJIAJICET

YO

DKx3aMeH
BOIIPOCHI
47-56

I'ne YO - ycTHBII onpoc
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KonTponbHble W METOAWYECKHE MaTepualibl, a TAaKXKE KPUTEPUU U
MoKa3aTrelu HeoOXOAUMBIE [iJii OIICHKM 3HAaHUM, YMEHHUH, HaBBIKOB U
XapaKTepU3YIOIIUe ATarbl (HOPMUPOBAHUS KOMIIETCHIIMH B MPOIIECCE OCBOCHUS

oOpa3oBaTeaLHON MPOTpaMMBI TIpeicTaBiieHb! B [Ipriokernn 2.

V. CIUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOIUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEepaTypa
1. dyonumes, FO.H. Konebanus u BoaHbI [ DJIEKTpOHHBIN pecypc] : yueOHoe

nocobue / FO.H. [IyonumeB. — DnektpoH. gaH. — Caunkt-IlerepOypr : Jlaus,
2011. — 384 c. — Pexum mocryna: https://e.lanbook.com/book/683. — 3ari. ¢

JKpaHa.

2. CymbatrsH, M.A. OcHOBBI TeOopuu IU(DPAKIUK C TPUIOKEHUSIMH B
MEXaHUKE U aKyCTUKe [DIeKTpoHHBIN pecypc] : MoHorpadus / M.A. CymbaTsiH, A.
Ckanmusi. — OnekTpoH. gaH. — Mocksa : @uzmariut, 2013. — 328 c¢. — Pexum

noctyna: https://e.lanbook.com/book/59710. — 3ar. ¢ skpaHa.

3. Bocko6GoitnukoB FO.E. Beruncnenus um mporpaMMHUpOBaHUE B TMaKeTe
MathCAD Prime 2.0 [DnektponHbIii pecypc] : yudeOHoe mnocobue / HO.E.
BockoOoitnukoB, A.®. 3agopokHbli. — OJIEKTPOH. TEKCTOBBIC HaHHBIC. —
HoBocubupck: HoBocuOupckuii rocyaapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcuteT (Cubcrpun), 96C ACB, 2013. — 197 ¢. — 978-5-7795-0643-4. —
Pesxum noctyna: http://www.iprbookshop.ru/68760.html

JlonoJiHUTEIbHAS JIUTEPATypa

1. KyzeneB, M.B. Meroasl Teopuu BOJIH B cpenax ¢ aucriepcueii: / M.B.
Kyzene, A.A. Pyxamze. — M.. ®wusmatmur, 2007. — 271 c.
http://e.lanbook.com/books/element.php?pll_id=59452
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2. VYoumues, IL.A. Teopus auPpakIHMOHHBIX KpaeBbIX BOJH B
anekTpoarHamuke. Beenenue B pusnueckyto Teoputo qudpaxmun: — M. : buHom.
JlaGopatopus 3HAHU, 2012. — 370 C.
http://e.lanbook.com/books/element.php?pll_id=4378

3. AHTEHHBI [DIEeKTPOHHBIN pecypc] : yueOHoe mocobue Juisi OakaliaBpoB U
MarucTpaHToB, o0ydaromuxcsa no HampasiaeHusm 210200, 211000, 210700 / FO.T.
3bIpsHOB [ Ap.]. — DJEKTPOH. TEKCTOBBIC daHHBIC. — TamO00B: TamOOBCKUIA
rocyapCcTBeHHbINA TexHu4yeckui yausepcuret, ObC ACB, 2014. — 128 c. — 978-
5-8265-1267-8. — Pexum nmoctyna: http://www.iprbookshop.ru/63841.html

Ilepeyens pecypcoB HHGOPMANUOHHO-TEJCKOMMYHHUKAIMOHHOM

cetu «MHTEpHET»

1. XKypnan «IIpubopsl 51 TEXHHKA JKCIIEPUMEHTA:

http://elibrary.ru/title about.asp?id=7954.

2. «Akyctuueckui xxypHam»: http://www.akzh.ru.

3. Hayunas snekrponnas ouonmmnoreka eLIBRARY.RU: http://elibrary.ru.

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH

HporpaMMHoe O6GCHC‘-I€HI/IG, AOCTYIIHOC CTyACHTaAM [JIs1 BBIIIOJHCHUA

3aJlaHvs 1O JUCHUIIIIMHE, a TAKXKE JIsSI OpTraHu3allun CaMOCTOSITCIbHOM pa6OTBIZ

MecTo pacnoJioxxeHust
KOMIILIOTEPHOM TEXHHUKH,
HAa KOTOPOM YCTAHOBJICHO

NMPOrpaMMHoe
o0ecreuenue, KOJIUYECTBO
padoYux MecT

Ilepeyenb nporpaMMHOro odecreyeHust

— Microsoft Office Professional Plus 2016 — odwucHsIi

KOMITbIOTEpHEIH KI1ace HaKeT, BKIIOYAKOIIUII mporpaMMHoe oOecredeHue Juis
kadeapst paboTHI C Pa3TMYHBIMH THITAMH JJOKYMEHTOB,
npubopoctpoenwst, koprmyc | — 7Zip 9.20 - cBoOOIHBIH (HaliIoBbIi apXUBATOP C BBICOKOH
E, ayn. E628 CTEIIEHBIO CKAaTUS JaHHBIX

— ABBYY FineReader 11 - mporpamma mjisi ONTHYECKOTO
pacro3HaBaHKs CHMBOJIOB;
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— Elcut 6.3 Student - mnporpamma IS MPOBEACHHUS
WHXEHEpPHOTO aHalu3a U JABYMEPHOIO MOJETUPOBAHUS
METOJIOM KOHEUHBIX 351eMeHTOB (MKD);

— Adobe Acrobat XI Pro — maker mporpamm Juist CO3JaHHs U
MPOCMOTpa IEKTPOHHBIX ImyOsmkanuid B popmare PDF;

— AutoCAD Electrical 2015 Language Pack — English -

TpEXMepHas cucrema ABTOMATHU3UPOBAHHOTO
MIPOCKTHPOBAHMS M YCPUCHHUS;
— Mathcad Prime 3.1 AxageMuyecKui - cucrema

KOMIIBIOTEPHON anreOpbl, OPHEHTUPOBAHHAS Ha IMOJTOTOBKY
MHTEPAKTUBHBIX  JOKYMEHTOB  C  BBIYHCICHHUAMH U
BHU3YaJIbHBIM COIIPOBOXKICHUEM.

VI.METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO JTUCHUIIJIMHBI

Ha u3ydeHue IUCHUIUIMHBI OTBOJUTCS 55 4acoOB ayJUTOPHBIX 3aHITUH U 53
yaca caMOCTOATENIbHOM padoTBhI.

JInsi OCBOEHMSI NHUCUUIUIAHBI CIEAYET HM3YYUTh HCTOYHHKH U3 CIHUCKA
OCHOBHON W JIONOJIHUTEIBHON JIUTEPATypPhl, AJIEKTPOHHBIX 00pa30BaTEIbHBIX
PECYPCOB, OXBATHIBAIOIIMX JAHHYIO TEMY, pACCMATPUBATh MIPAKTUYECKUE TPUMEPDI
[0 TEMaM, BBINOJHATh 3aJaHUS HA IPAKTUYECKHUX 3aHATUAX, BBINOIHATH

nabopaTopHblie paboThl, BBIMIOIHUTH KYPCOBYIO padoTy.

Pexomenaanum mo noaroToBKe K IK3aAMCHY

[Io OKOHUaHMIO JIEKHMOHHOIO Kypca CIEIYyeT 3aKJIIOUYMTEIbHBIM 3Tall
CaMOCTOSITENIbHOM paboThl OOydJaromierocss MO TOJArOTOBKE K Jk3aMmeHy. Ha
MOJIFOTOBKY K 9K3aMEHY U cJady SK3aMeHa y4eOHbIM IJIAHOM OTBeAECHO 36 4acos.
[Ipu moaroToBKe K HSK3aMeHy OOyYarolIeMyCsl CIEeIyeT MOBTOPUTH JICKIIMOHHBIN
Marepual, U3y4uTh UICTOUYHUKH U3 CIUCKA JINTEPATYphl, TOATOTOBUTHCS K OTBETY HA
BCE BOIIPOCHI, BKJIIOUEHHBbIE B «llepeueHb BOMpPOCOB K 3K3aMeHY». Bo Bpems
MOATOTOBKM K 9K3aMEHY OOYYAlOIIUHCS JTOJDKEH CHCTEeMaTH3UPOBATh 3HAHUS,
MOJYYEHHBIC UM IIPU U3YYEHUHU OCHOBHBIX TE€M JIUCIUIUIMHBI B TEUCHUE CEMECTpA.

DTO MO3BOJISCT 06T>CILI/IHI/ITI) OTACJIBbHBIC TCMbBI B C/IUHYIO CUCTCMY NUCIHUILIINHBI.
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Crnenyer BBIIEIUTH MOCIETHUN JeHb (MO0 YacTh €ro) mepen dK3aMEeHOM

JUIS. JOTOJIHUTENIBHOTO TMOBTOPEHHSI BCEr0 OOBEMa BOMPOCOB B IEJIOM. ITO

IIO3BOJIACT O6Y‘I&IOHICMYCSI CaMOCTOATCIIBHO IICPCIIPOBCPUTh YCBOCHUC MaTCpHalia.

VII.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE

JUCHUATIIMHBI

I[JI?I IMPOBCACHUA JICKOHMOHHBIX W IIPAKTHYCCKHX SaHHTHﬁ, a TaKXC AJIid

OpPraHM3alMd  CaMOCTOATEIBHONH pPabOThI

oOecCIieyeHHE:

CTYJIEHTaM JIOCTYIIHO CJIEIYyIOIIee

HaumenoBanue
000py/1I0BAHHBIX TOMeENIeHU I
M NOMEINEHU 115
CaMOCTOSITEJIbHOM PadoThI

IlepeyeHb OCHOBHOTO 000PY/10BAHUSA

JlaGopaTtopust
['uIpoaKkyCTHYECKUX CUCTEM
Kadeapbl TprHOOPOCTPOCHHUS,
ayn. E 627

Yactotomep D-551A; wactoromep U3-34; Yactotomep Y3-
32;

Hoyrtoyk  Lenovo ThinkPad X12le Black
HD(1366x768) AMD E300.2GB DDR3.320GB

11.6"

Jlab6opatopus llymo u
BHOpO3anUThl Kadeapbl
npubopocTpoenus, aya. E 629

JlaGopaTopHble  yCTaHOBKM  JJs  IPOBEAEHUS
Axyctuyeckuii nedexrockon Y J[2-12,

[Ilymomep Svan, akyCTMYECKHH KamuOpaTop, TeHepaTopbl
3BYKOBOM YacTOThI, MUJUIMBOJIBTMETPHI, wmymomepsl BIIIB
3M, KOMIUIEKT HPYKUH Il UCCIIEIOBAaHUS BUOPOU3OIISILINY,
BUOPOCTOJI, ocuusuiorpad.

pabor

Komnrerotepnslit knace, Ayn.
E628

Momno6iok HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Yuranbusle 3aibl Hayuynon
oubmmoreku JJBOY ¢
OTKPBITBIM JOCTYIIOM K (DOHTY
(xopmyc A - yposeHb 10)

Momno6mok HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxopocts nocryna B Untepuer 500 Mout/cexk.

MyneTumMenuiitHas ayJuTOpHst

npoektop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cm,
16:10 ¢ »1. mpuUBOAOM; KpEIUIEHME HACTEHHO-TIOTOJIOYHOE
Elpro Large Electrol Projecta; npodeccuonanpnas XK-
manens 47", 500 Kn/m2, Full HD M4716CCBA LG;
MOJICUCTEMA BUJIEOUCTOYHHUKOB JOKyMeHT-kamepa CP355AF
Avervision; MoOJCHCTeMa BHICOKOMMYTAIIMH; IOJICUCTEMA
ayIMOKOMMYTallUd ¥ 3BYKOYCHWJIGHHSI;  TOJCHUCTEMA
WHTEPAaKTUBHOTO  ympaBieHus;  OecnpoBoanbie  JIBC
obecrniedeHbl cucTeMoil Ha 0aze Touek aoctyna 802.11a/b/g/n

2x2 MIMO(2SS)
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[Tpunoxenue 1

MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHU S POCCUMCKOM
OEJIEPALINN
GbeﬂepanLHoe rocyaapCTBEHHOC aBTOHOMHOC 06p330BaT€HI>HO€ YUpCKIACHUC
BBICITICTO 00Opa30BaHMUs
«/1aIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)

(ABDY)

NHKEHEPHAS IIKOJIA

YYEBHO-METOJNYECKOE OBECHEYEHUE CAMOCTOSITEJIbHOM
PABOTbBI OBYYAIOLHINXCA
no aucuuiinie « Teopusi HAPABJIEHHOT 0 M3JTY4Y€HUsD)
Hanpapaenue noarorosku 12.03.01 IIpudopocrpoenne
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IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH padOThI MO IMCHMILIMHE

Ne Mara/cpoxn | Bua camocrosite1bHOM padoThl IIpumepusbie | Popma
1/l | BBINOJHEHH HOPMBI KOHTPOJIA
| BpeMeHHU Ha
BBINOJIHEHH e
1. 1-2 nepens N3yuenune TeopeTnyecKux BOIPOCOB, 84 YCTHBIN OITPOC
ceMmecTpa MOJIrOTOBKA K JIEKIHSIM, IPAKTUYECKUM
1 1a00paTOPHBIM 3aHSITHUSIM.
BrinoHenue kypcoBoi paboTHI.
2. 3-4 Hepens N3ydeHue TeopeTH4ecKux BOIPOCOB, 8u YCTHBIN OIPOC
cemecTpa [IOArOTOBKA K JIEKLUAM, IPAKTUUECKUM
1 J1aOOPATOPHBIM 3aHATHSM.
Brimonnenue KypcoBoi pabOThI.
3. 5-6 Hepens N3ydeHue TeopeTH4ecKux BOIPOCOB, 8u YCTHBIN OIPOC
cemecTpa [IOArOTOBKA K JIEKLUAM, IPAKTUUECKUM
1 J1aOOPAaTOPHBIM 3aHATHSM.
BrinosnHenue kypcoBoi paboThI.
4. 7-8 Henens N3yuenune TeopeTuyeckux BOIPOCOB, 8u YCTHBIH onpoc
cemecTpa [IOArOTOBKA K JIEKLUAM, IPAKTUUECKUM
1 J1aOOPATOPHBIM 3aHATHSM.
BrinosHenue kypcoBoii paboThI.
S. 9-10 menenss | M3yueHue TeOpeTUUYECKUX BOIIPOCOB, 8u YCTHBIH onpoc
cemecTpa [IO/ATOTOBKA K JIEKLUAM, IPAKTUUECKUM
1 J1aOOPAaTOPHBIM 3aHATHSM.
BrinosHenue KkypcoBoit paboThI.
6. 11 nenens N3yueHue TeopeTnyecKkux BOIPOCOB, 134 YCTHBIU
cemecTpa [IOArOTOBKA K JIEKLUAM, IPAKTUUECKUM orpoc,
1 J1aOOPaTOPHBIM 3aHATHUSAM. 3aluTa KypcoBas
KypCOBO# paboThI. pabota
7. ceccus IloaroroBka k cade sK3aMeHa, ciada 364 JK3aMeH
9K3aMeHa.

PexomeHaanuu Mo caMmoCTOATEIbHOM padoTe CTYAeHTOB

BHeayauTopHas caMOCTOsITENIbHAs paboTa BKIIOYAET B ce0s Clenyrolue

dbopMbI yueOHOM AeATCIBHOCTH:

CaMOCTOATCIIbHOC HM3YUYCHHUC JOIIOJTHUTCIBHOTO TEMATHYCCKOIO

Marepuaia Kypca;

HN3Yy4YCHHUC OCHOBHOI'O M JOIIOJIHHUTCIIBHOTO TCOPCTUUCCKOIO

Marepuaia Mo y4eOHuUKaMm, mocoOusiM, MOHOTpadusM, MEPUOTUIECKON

JUTEpaType;

BBITIOJTHEHUE KYPCOBOM pabOTHI;

IIOATOTOBKA K CAAa4Y€C DK3aMCHAa.

22




TpeGoBanusi K mnpeacTaBjJeHHMI0 W  O(QOPMJICHMIO Pe3yJbTATOB
CaAMOCTOSITEJIbHOM PadoThI

KypcoBasi paboTra cOCTOMT M3 TOSCHUTENBHON 3amUCKU W TpaduyecKoi
gacTtu. IlosicHuTenbHas 3amucka oobemoM 10-20 cTpanuil odopmisercs B
cootBercTBUM ¢ «TpeboBanuss Kk 0QGOPMIEHHIO MUCBMEHHBIX paboT,
BBIIOJIHSAEMBIX CTyJIeHTaMu U cayuarenamu J[BOYy.

[TosicHuTENIbHAS 3alKCKa JOJKHA COJIEPXkKATh: MCXOJHBIE JAHHBIE; KPATKOE
M3JI0)KEHUE OCHOBHBIX BOIIPOCOB TEOPHUH; MOCTAHOBKY 3a/1a4d, BBIBOABI H
000OCHOBaHHE HEOOXOJUMMBIX PACUETHBIX COOTHOUIEHUU; aHAJIU3 pPE3yJbTaTOB
pacyeToB; XapaKTEPUCTHUKHA HANPABICHHOCTM B MOJSIPHBIX WM JI€KAPTOBBIX
KOOpJHHATaX.

3ammTa KypcoBOM palOOThl MPOBOJMUTCS MPENOAABATENIO-PYKOBOAUTEIIO
KypcoBoii paboThl. [lopsAa0K 3a1UThl CIEAYIOMNNA: CTYJEHT B T€UeHHUE 3-5 MUHYT
U3JIaraeT OCHOBHBIE PE3yJIbTaThl PaOOTHI, aHATU3UPYS MX. 3aTEM MPENolaBaTeb
3aJlaeT BOMpOCHl Mo Teme padboThl. KypcoBas pabora olieHMBaeTCsi Ha OCHOBE
KadyecTBa O(OPMIIEHUS, NPABUIBHOCTH PACUYETOB IMOSCHUTEIBHOW 3aMMCKH,
COJZIEpKaHUs JI0KJIa/la U OTBETOB HA BOIPOCHI.

[Ipu 3ammTe TpeOyeTcsa: 3HaTh OCHOBHBIE ONPEENECHUs], PU3NUECKUNA CMBICT
KOd(pPUIIMEeHTOB W mMapaMeTpoB, HCIOJIb3YEeMbIX B paboTe, pa3MEpHOCTH
NEPEMEHHBIX M [apaMeTPOB; 3HATh OCHOBHBIE METOJUKH OIpEAeIeHUs
HalpaBJICHHBIX CBONCTB AaHTEHH, YMETb OOOCHOBBIBaTh JOMYUICHUS U
NpUONMKEHUS, TPUHATHIE TPU BBINOJHEHUM PACYETOB; YMETh BBIBOJUTH
OCHOBHBIE pacyeTHbIE COOTHOUICHHUS, HCIIOJIb30BaHHbIE B paboTe; YMEThb
OOBSACHUTH OCHOBHBIE 3aKOHOMEPHOCTH MOJYYEHHBIX PE3YIbTATOB.

PexoMeHnanmu no noAroToBKe K 3K3aMeHy

Ilo OKOHYAaHMIO JIEKIMOHHOIO Kypca CIEAYyeT 3aKIIOYMUTEIbHBIA 3Tall
CaMOCTOSITENIbHOM paboThl OOydwaromierocss MO TOJArOTOBKE K dk3ameHy. Ha
MOJrOTOBKY K 9K3aMEHY U cJauy K3aMeHa y4eOHBIM IJIAHOM OTBEAEeHO 36 4acos.

[Ipy MOAroToBKE K 3K3aMEHy OOydaroleMycsi CIEAyeT MOBTOPUTH JIEKIIMOHHBIN
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MaTepua, U3yuynTh UCTOUHUKH U3 CIIUCKA JIUTEPaTyphl, MOJATOTOBUTHCS K OTBETY Ha
BCE BOIPOCHI, BKIIOUEeHHbIE B «llepeueHb BOMpPOCOB K HK3aMeHY». Bo Bpems
MOATOTOBKM K 2K3aMEHy OOyJarolluicsl JOJDKEH CHCTeMaTH3UpOBaTh 3HAHUA,
MOJYYEHHbIC UM MPU U3YYEHUHU OCHOBHBIX TEM JHMCIUILIMHBI B TEUYEHHUE CEMECTpA.
DTO MO3BOJIIET OOBEAUHUTD OTJEIBHBIE TEMBI B €IUHYIO CUCTEMY JTUCITUTIIINHBI.
CrnemyeT BBIICTUTD TOCIEIHUHN JeHb (JIMOO YacTh ero) mepea AK3aMeHOM IS
JIOTIOJIHUTEJILHOTO TTOBTOPEHUSI BCETO 00beMa BOMPOCOB B IIE€JIOM. IJTO MO3BOJISIET

06yanOHI€MYCSI CaMOCTOATCIIBHO IICPCIIPOBCPUTL YCBOCHUC MAaTCpHUaAJIA.

KpnTeplm OIlEeHKH BBINOJIHEHHUS CAMOCTOATEIbHOM paﬁoTbl

Kpurepuu oeHkn KypcoBoii padoTbl

100-86 6amoB BBICTABISETCS CTYIAEHTY, €CJIM CTYISHT BBIPA3WJI CBOE
MHEHHE 10 CQOpPMYJIHUPOBAHHON MpoOJieMe, apryMEHTUPOBAJI €ro, TOYHO
OTIPEJICNIHB €€ COJePKaHne M cocTapistoniye. [IpuBeneHbl qaHHbIC TUTEPATYPHBIX
WMCTOYHUKOB, CTaTUCTUYeCKHe cBeAeHUs. CTyIEeHT 3HAeT W BIIaJIeeT HABBIKOM
CaMOCTOSATEILHOM MCCIIEI0BATEILCKOM pabOTHI 10 TEME MCCIIECIOBAHUS, METOIAMH
U MpUEMaMy aHalli3a TEOPETUUYECKUX W/MIU MPAKTUUYECKUX ACTIEKTOB HM3y4aeMOil
obmactn. MPaKTUYECKHX OIIMOOK, CBS3aHHBIX C TOHHMMAaHHUEM IPOOJIEMBI, HET;
rpaduyecku padbota odhopmiieHa TPaBUIIBHO.

85-76 - OamnoB - paboTa XapakTEpPU3yeTCs] CMBICIOBOW IIEIBHOCTHIO,
CBSI3HOCTBIO U MOCJIEAOBATEIIEHOCTHIO U3JI0KEHHUS; JOIYIICHO He Oojiee 1 ommOKu
npu OOBSICHEHWH CMBICIA WU cojaepkaHusi mpoOiembl. Jlis aprymeHTaruu
MPUBOISITCS JTAaHHBIC OTE€UYECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
[TpoieMOHCTPHPOBAHBI HCCIICAOBATEIBCKUE YMEHHSI W HaBbIKA. DaKTHYSCKUX
OIMOOK, CBSI3aHHBIX C TOHMMAaHHEM TpoOseMbl, HeT. JlomyIieHbl OjHa-IBE
OlIMOKH B 0DOPMIIEHHH PAOOTHI.

75-61 Gamn - CTyIEHT TPOBOAUT JOCTATOUYHO CAMOCTOSITEIBHBIN aHallnu3
OCHOBHBIX 3TallOB U CMBICIOBBIX COCTABJIIONINX MPOOJIEMbI; TOHUMAET 0a30BbIC

OCHOBBI UM TEOpPETHYECKOE O0OCHOBaHHME BbIOpaHHOW TeMbl. [lpuBiieueHbI
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OCHOBHBIE HCTOYHHKH IO paccMaTpuBaemoit Teme. Jlomymieno He 6osee 2 ommbok
B CMBICJIC WM COJIEPKaHUU TIPOOIeMbl, 0OPOpMIICHUN paOOTHI.

60-50 GamtoB - ecnu paboTa MpeACTaBISIET COOOM TepecKa3aHHBbIM WU
MOJIHOCTBIO TIEPETHCAHHBIA HMCXOAHBIA TEKCT, 0e3 Kakux Obl TO HH OBLIO
KOMMEHTapueB, aHaimm3a. He packpeita CTPyKTypa H  TeOpeTHdecKas
cocraBisitonas TeMel. JlomymeHo Tpu win 0ojee Tpex OMMMOOK B CMBICIIOBOM

COJIEp’KaHUH PACKPBIBAEMOM MPO0OJIeMbI, B 0(POpMIIEHUH PaOOTHI.

KpI/ITepI/II/I OLCEHKH YCTHOI'0O OTBETA

100-85 ©OaminoB - ecnu OTBET MOKAa3bIBACT MPOYHBIC 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMOil MpeAMETHOM 001acTH, OTJIMYAETCS TIYOMHOW U TOJIHOTOM
PACKPBITHS TEMBI; BJIaJICHHE TEPMUHOJOTUYECKUM aIlllapaToM; YMEHHUE OOBSCHATh
CYIITHOCTb, SIBIICHUM, MPOIECCOB, COOBITUH, JIeTIaTh BHIBOJIBI U 00O0OIIEHNS, 1aBaTh
apryMEHTHUPOBAHHBIE OTBETHI, MPUBOJAUTH MPUMEPHI; CBOOOJHOE BJIAJICHUE
MOHOJIOTUYECKON PEYbl0, JOTUYHOCTh W TIOCJIENOBATENIbHOCTh OTBETA; YMEHUE
IPUBOJNUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM N3ydaeMoil 001acTH.

85-76 - GamioB - OTBET, OOHAPYKUBAIOIIUNA MPOYHBIE 3HAHUS OCHOBHBIX
MIPOIIECCOB M3y4aeMOM MPEAMETHOM 00JacTH, OTJIMYAETCS TIYOMHOW M TIOJIHOTOMN
PACKpBITUS TEMBbI; BJIAJIECHUE TEPMUHOJIOTUUECKUM allapaToM; yMeHUEe OOBbICHATh
CYIIHOCTb, SIBJICHUH, IMPOIIECCOB, COOBITUM, ACIaTh BBIBOJBI M 000OIICHHS, 1aBaTh
apryMEHTHUPOBAHHBIE OTBEThI, MPUBOAUTH TPUMEPHI; CBOOOJHOE BIIAJICHUE
MOHOJIOTUYECKOW peublo, JIOTHYHOCTh M TMOCIEA0BATEIbHOCTh OTBeTa. OmHaKo
JIOITyCKAeTCsl OJIHA - IBE€ HETOYHOCTHU B OTBETE.

75-61 - Gamn - oIEeHMBACTCS OTBET, CBUJICTEIHCTBYIOIINNA B OCHOBHOM O
3HAHWM TIPOIIECCOB  W3y4aeMOW  MpeAMETHOW  00JIacTH,  OTIUYAIOIIHICS
HEJIOCTAaTOYHOUW TIyOWHOW W TOJHOTOM PACKPBITHS TEMbI; 3HAHHEM OCHOBHBIX
BOIIPOCOB Teopuu; cj1abo cGHOpPMUPOBAHHBIMU HABBIKAMHU aHaju3a SBJICHUH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHUEM J1aBaTh apryMEHTHUPOBAHHBIE OTBETHI U

NPUBOJUTHh MPUMEPHI; HEJOCTATOYHO CBOOOJHBIM BIIAJIEGHUEM MOHOJIOTHYECKOM
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pEUbIO, JOTHYHOCTHIO U ITOCJIEOBATEIBHOCTBIO OTBETA. JOMyCcKaeTcss HECKOIBKO
omrOOK B CO/IEP)KaHUM OTBETAa; HEYMEHHUE MPUBECTH MPUMEP PA3BUTHSI CUTYAIIHH,
IPOBECTH CBSI3b C IPYTUMH aCTIEKTaMH U3y4aeMOi 00IacTH.

60-50 GamoB - 0TBET, OOHAPYKUBAIOIINI HE3HAHUE MPOIIECCOB U3y4aeMoit
NpeJMETHON O00JIaCTH, OTIMYAIONIMIACS HETITyOOKUM  PACKPBITHEM  TEMBI;
HE3HAHHUEM OCHOBHBIX BOIIPOCOB TEOPHH, HEC(HOPMUPOBAHHBIMU HABBIKAMH
aHamM3a SBICHUM, MPOIECCOB; HEYMEHUEM JaBaTh apryMEHTHPOBAHHBIC OTBETHI,
cnaOblM BIIaJICHUEM MOHOJOTHYECKOH pedYbl0, OTCYTCTBHEM JIOTUMHOCTH H
HOCJIEAOBATEIBHOCTH. JlOMyCKarOTCA Cephe3HbIe OMMOKU B COJACPKAHUHM OTBETA;

HE3HAHHE COBPEMEHHOM MPOOIEMAaTHKN U3y4aeMOi 00JIacTu.
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[Ipunoxenue 2
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®OH/J ONEHOYHBIX CPEJCTB
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MHacnopt ®OC

Koa u ¢popmysupoBka

dranbl GOPpMUPOBAHUS KOMIIETEHIIUU

KOMIIETEeHI[MH
OIIK-1 3HaeT
CriocoOHOCTh
MPEACTABIATh VMeer
aJICKBAaTHYIO
COBPEMEHHOMY YPOBHIO
3HAHUU Hay4YHYIO
KapTUHY  MUpa  Ha
OCHOBE 3HaHUSA
OCHOBHBIX TOJIOKeHmii, | B1aneer
3aKOHOB M  METOJIOB
€CTECTBEHHBIX HayK U
MaTeMaTUKHU
3HaeT - OCHOBHBIC IIOJIOKCHMS, 3aKOHBI U  METObI
€CTECTBEHHBIX HAayK M MAaT€MaTHKH, OCHOBHBIC
MaTeMaTUYeCKUe 3aKOHbl U  METOJbl  pELICHHS,
HEOOXOIMMEIC JUIST perieHus 3a7a4 B
npoeCCHOHAIBHOW ~ 00JJaCTH M MPEJCTaBICHUS
aJICKBaTHOW COBPEMEHHOMY YPOBHIO 3HAaHUN Hay4yHOH
KapTUHBI MUpa
- OCHOBHBIE€ METO/IbI U ATAIbl MPOBEACHUS U3MEPECHHI
U HCCIEIOBAaHUN Pa3IMYHBIX OOBEKTOB IO 3aJIaHHOU
METOJMKE, MOCTPOCHUE MAaTEeMAaTHUYECKUX MOJCIIEH,
COBPEMEHHBIX €CTECTBEHHOHAYYHBIX W MPHUKIAIHBIX
3alady  TUJIPOAKYCTHKHU, METOABl M CpPEICTBA HUX
pelieHusT B HAay4YHO-HUCCIEIOBATENIbCKOM, MPOEKTHO-
KOHCTPYKTOPCKOM NMpoheCCHOHATBHOU 1eITeTbHOCTH
MK-3 Vmeer - HCHOJIb30BAaTh OCHOBHEIC IIOJIOJKEHUS, 3aKOHBI H
METO/Abl  €CTECTBEHHBIX HAayK W  MaTeMaTHKH,
CnocoOHOCTh K
OCHOBHBIE MaTeMaTUYEeCKHE 3aKOHBI M  METOJbI
MIPOBEACHUIO
N pelieHus, HeoOXOauMble MJis pelIeHus 3a1ad B
HU3MEPEHUI u .
O HpO(l)eCSI/IOHaJ'IBHOI/I obmactht ® § MpeACTaBICHUS
paTMIHEX  OGBEKTOB Hay4YHOU KapTIiI’HBI MHpa, aJ€KBaTHOI COBPEMEHHOMY
10 3aJaHHOM METOIUKE YPOBHIO 3HaHHHU N
- UCIIOJIb30BATh 3HAHUS MO MPOBEACHUIO U3MEPEHUN U
WCCJICIOBAHUI PA3JMYHBIX OOBEKTOB IO 3aJIaHHOU
METOJMKE U MOCTPOCHUI0 MAaTEMaTUYECKHX MOJEIEH,
HCIIOJIH30BaTh COBPEMEHHBIE €CTECTBEHHOHAYYHbBIE
NPUKIAIHbIE 3aJauyd  THAPOAKYCTHUKH, METOAbl U
Cpe/CTBa WX PEIICHHUS B HAyYHO-MCCIIEIOBATEIHCKOM,
MIPOEKTHO-KOHCTPYKTOPCKOM npodeccuoHaNbHOMI
JIeATEIIbHOCTH
Bnaneer - OCHOBHBEIMH ITOJIOKEHHMSIMH, 3aKOHAMH U METOJaMH

€CTECTBEHHbIX HAayK M MAaT€MaTUKH, OCHOBHBIMHU
MaTE€MaTHYeCKUMHU 3aKOHAMHU M METOJaMH pEelIeHUs,
HE00XO0AUMBIMU TUISL peleHus 3a1a4y B
npoeCCHOHAIBHOW ~ O0JTaCTH W MPEJCTaBICHUS
aJICKBaTHOW COBPEMEHHOMY YPOBHIO 3HAHUN HAy4HOH
KapTUHBI MUPa
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- CHOCOOHOCTBIO K TIPOBEACHHUIO W3MEPEHUH U
WCCJICIOBAHUIA PA3MYHBIX OOBEKTOB IO 3aJaHHOM
METOUKE
3HaeT HOPMATHBHYI0O M TEXHUYECKYI0 JIOKYMEHTAIIHIO,
perJIaMeHThl, HOPMbI U TIPaBHJIa IPOBEPKU PHUOOPOB,
MK-4 HaJaJKd, HACTPOWKH W FOCTUPOBKA NPHOOPOB U
CriocoOHOCTB K CHCTCM
HajajJKe, HacTpoiike, | YMeer MIPOBECTH  HAJAJKy, HACTPOWKY, IOCTHPOBKY |
FOCTUPOBKE U OIBITHON OTIBITHYIO MPOBEPKY MPUOOPOB M CHUCTEM, HCIOIB3Ys
MPOBEPKE MPUOOPOB U 3HAHHUS HOPMATUBHOM U TEXHUYECKOM JTOKYMEHTAIINH
CHCTEM Bnaneer HAaBLIKAMM M 3HAHHMAMH IIPOBEIEHHMS  HAllaJKH,
HAaCTPOMKM U  IOCTUPOBKHM, OIIBITHOW IIPOBEPKE
MPUOOPOB U CUCTEM
No Kontponupyemsie OueHoYHbIE CpEeACTBA -
n/n | Momynu/ pazaens / Kopp! u starmsr HAaNMEHOBAHHE
TEMBI JUCIUATUIMHEI dhopMHUpOBaHHS TEKYIIHH MIPOMEKYTOUHA
KOMIIETEHIIU I KOHTPOJIb sl aTTECTalMs
1 Mopyns 1 I1K-3 3HaeT YO OK3aMeH
[1K-4 BONPOCH! 1-5
YmMmeer YO DK3aMeH
BOTIPOCHI 6-9
BJIQACET YO DK3aMeH
Borpockl 10-15
2 | Mogymnsb 2 [1K-3 3Haer YO DK3aMeH
I1K-4 BOIIPOCHI
16-20
Ymeer YO DK3aMeH
BOITPOCHI
21-27
BlIaACET YO DK3aMeH
BOTIPOCHI
28-34
3 Monyns 3 [1K-3 3HaeT YO OK3amMeH
[1K-4 BOIIPOCHI
35-41
Ymeer YO DK3aMeH
BOITPOCHI
42-46
BJIaACET YO DKk3aMeH
BOIIPOCHI
47-56
HIxana OLHCHUBAHHUA YPOBHA CPOPMHPOBAHHOCTH KOMHeTeHIII/Iﬁ
Kon n ransi GopMHPOBAHHS KpUTEpHUHU NoKa3arejm oayn
$opmy.mp KOMIIEeTeHI[UH bl
OBKa
KOMIIETEHI]
HHU

29




OCHOBHBIE 3HaHUe CHOCOOHOCTh 45-64
MIOJIOKEHHSI, | OCHOBHBIX 0XapaKTEepPH30BaTh
3aKOHBI U | METOJIOB U | OCHOBHBIE METO/IbI,
METOIbI JITOPUTMOB MIOJIOKECHHUS,
€CTeCTBEHHBI | LU(POBOI MaTeMaTHYecKue U
X HayKk U | oOpaboTKu busnueckue
MaTeMaTHKH, | CUTHAJIOB U | 3aKOHBI 7151
OCHOBHBIE JAHHBIX: peLIeHHs TEX WIN
Maremarudec | nugpoBas MHBIX TEXHUYECKUX
KM€ 3aKOHBI U | GUIIbTpaLus, 3a1a4
METOIbI CIIEKTpaJIbHbIN
pereHus, aHaJu3,
HEOOXOJUMBI | KOPPEISALMOHHbI
SHACT e g |’ aHanms,
pereHus JIEMEHTBI
SHK_% 3a1a4 B | CTATUCTHYECKOT
TBHOCO Hoe npO(bf:ccpIOHa 0 aHaJIn3a
JTBHOH
IIPEJCTaBIISA obmactd
Z;eKBaTHy IIPEJCTaBIICH
us
ZCZ)BpeMeHHO aJIeKBaTHOMU
My YPOBHIO COBPEMEHHO
3HAHUU MY YPOBHIO
S SHaHMHA
KapTUHY HayHHon
wpa a KapTHUHBI
OCHOBE Mupa
SHAHS HCIIOJIb30BaT | YMEHHE CIOCOOHOCTh 65-84
OCHOBHDBIX b OCHOBHBIC | BLIIONHATL | NPUMEHHTb I
NON—— MOJIOKEHHMS, | CTIIEKTPAIIbHBIA | 000CHOBATH
32KOHOB I 3aKOHBI U | aHau3, PEeUMYIIEeCTBA U
;\/IGTOI[OB METO/IbI 3JIEMEHTBI 3G PEKTUBHOCTD
CCTCCTBCHH €CTeCTBEHHBI | CTATUCTUYECKOI | MCIIOJIBb3YEMBIX
BIX HAyK 1 X HaykK H |0 aHaln3a, | 3aKOHOB M METOJIOB
MATEMATHE MaTeMaTHKH, | PEalTU30BbIBATh | €CTECTBEHHBIX
" OCHOBHBIE uudposbie HayK, QU3UKU U
MaTeMaTudec | GUIbTPhI MaTeMaTHKH
KM€ 3aKOHBI U | IPUMEHHUTEIBHO
ymeer METOIbI K
pereHws, OMOMEeTUITNHCK
HEOOXOJUMBI | UM CHUTHAIaM
e TUIst
pereHus
3a1a4y B
npodeccruona
JIBHOM
obmactu U
MPECTaBIICH
U Hay4HOU
KapTHHBI
MUDA,
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aJeKBaTHOU

COBPEMEHHO
MYy  YPOBHIO
3HAaHUU
OCHOBHBIMH BJIaJICHUE CIIOCOOHOCTH 85-
II0JIO)KEHUSIM | OCHOBHBIMU npoananu3uposars | 100
W, 3aKOHaMH | MOJIOKCHHSMH, | U IIPEACTaBUTh
A METOJaMH | 3aKOHAMH U | aJCKBAaTHYIO
€CTECTBEHHBI | METOLAMU COBPEMEHHOMY
X HAyK U | €CTECTBEHHBIX YPOBHIO 3HAHHIA
MaTeMaTHKH, | HAyK U | HAyYHYIO KapTUHY
OCHOBHBIMU MaTeMaTHKU, MHUpa Ha OCHOBE
MATEMATHYEC | OCHOBHBIMU 3HAHUS OCHOBHBIX
KAMHA MaTEMAaTHYECKH | MOJO0KEHUI
3aKOHAMH M | MA 3aKOHAaMH M | MaTEMaTHKH,
METOoIaMU METOIaMHU (GU3HKY 1 METOJIOB
peIIeHus, pelIeHus, €CTECTBCHHBIX HAyK
HEOOXOIMMBI | HaBBIKAMH
BJIAJIEET MU Ju1s | paboThI B cpene
pelIeHus IpOrpaMMHUpPOBa
3a7a4 B | Hus «Mathcad»
npogeccruoHa
JIbHOU
oOJactu u
MpeACTaBICH
s
aJeKBaTHOU
COBPEMEHHO
My  YPOBHIO
3HaHUU
Hay4HOU
KapTUHBI
MUpa
OCHOBHBIE 3HAHHUE CIIOCOOHOCTH 45-64
METOIBI U OCHOBHBIX 0XapaKTepU30BaTh
K-3 JTaIlb METOJIOB U OCHOBHBIE dTAIIbl U
MPOBEAEHUS | DTAIIOB METOIBI
CrocobHoc P .
ThEO « W3MEpPEHUN U | IPOBEICHUS MIPOBEICHUS
WCCIIEIOBAaHN | U3MEpPEHUN U U3MEpEeHUil U
MIPOBEJICHU . . .
o 1 pa3IMYHBIX | UCCIICIOBAHUI HCCIIEIOBAHUN
. OOBEKTOB MO | PA3IUYHBIX pa3IMYHBIX
U3MepeHuit N
" 3aJIaHHONI 00BEKTOB IO 00BEKTOB IO
3HAET METOIUKE, 3aJaHHOMI 3aJaHHONI
HUCCIIENOBAH
st MMOCTPOCHHE | METOJIHKE, METO/IHKE,
MaTeMaTHyec | MOCTPOCHUS MOCTPOCHUE
Pa3IMIHBIX
KHX MaTEMATUYECKH | MAaTEMATUYECKUX
00BEKTOB N . .
o MOJIENEH, X MOJENEN, MOJIENEN,
. COBPEMEHHBI | COBPEMEHHBIX COBPEMEHHBIX
3aJaHHOMI
X €CTECTBEHHOHAY | €CTECTBEHHOHAYYH
METOIUKE
€CTECTBEHHO | YHBIX U BIX ¥ MPUKJIATHBIX
HAy4YHBIX U TIPUKJIQTHBIX 3a1a4
MPUKJIAHBIX | 3a/1a4 THJIPOAKYCTHKH
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3a71a4
THIPOAKYCTH
KH, METOIbI
CpencTBa ux
perieHus B
Hay4HO-
HCCIIeIOBaTE
JIBCKOM,
MIPOEKTHO-
KOHCTPYKTOP
CKOI
npogeccuoHa
JIbHOU
JEATEILHOCT
u

THIPOAKYCTUKH

yMeeT

KCII0JIb30BaT
b 3HaHUS 11O
MIPOBEACHUIO
HU3MEpPEHUI 1
HCCTIE0BaHU
W pa3NIAYHBIX
00BEKTOB 1O
3aJlaHHOU
METOAMKE U
MIOCTPOEHHUIO
MaTreMaTuyiec
KHUX
MOJIECNEH,
HCII0JIb30BaT
b
COBPEMEHHBI
e
€CTECTBEHHO
Hay4HbIC U
MIPUKJIaHbIE
3a/1aun
THAPOAKYCTH
KM, METOJIbI U
CpencTBa ux
peuieHus B
Hay4HO-
Hccea0Bare
JIbCKOH,
MIPOEKTHO-
KOHCTPYKTOP
CKOM
npodeccuona
JIbHOU
JEeSATETbHOCT
u

yMEHUE
HCIO0JIb30BaTh
3HAHUSA I10
MIPOBEICHUIO
U3MEpPEHUN U
HCCJICIOBaHUMN
Pa3IMYHBIX
00BEKTOB IO
3aJaHHOMI
METOJUKE U
MOCTPOEHUIO
MaTeMaTHYeCKH
X MOJIeTIeH,
HCIOJIb30BaTh
COBPEMEHHBIE
€CTECTBEHHOHAY
YHBIE U
NPUKJIQHbIE
3aJ]aun
TUAPOAKYCTUKHU

CIIOCOOHOCTH
MIPUMEHEHUS
MaTeMaTUYECKUX U
buznuecKux
METOJIOB TIPH
MPOBEJICHUU
W3MEPEHUN 1
HCCIIeTOBAaHUM
Pa3IMYHBIX
00BEKTOB IO
3aJIaHHOM
METOJIUKE

65-84

BJIagccT

crocoboamu
00paboTKn

BJIAJICHUE
cnocobamu

BJIAJICET
criocobamu

85-100
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IKCIIEPUMEH- | 00paboTKH 00paboTku
TaJbHBIX 9KCIIEPUMEH- AKCIIEPUMEHTAIbH
JTAHHBIX. TaJbHBIX BIX JJaHbI U
OLICHUBATh JTAaHHBIX. OLICHKOM
MOIPELIHOCT | OLEHKOU MOTPEUTHOCTH
u IIOrPEIIHOCTH U3MEPECHUM.
U3MEPEHHUIA. M3MEPEHUM.
[1K-4 HOPMAaTHBHY | 3HaHHUE CIIOCOOHOCTh 45-64
Crnoco6Hoc 0 U PUKIIATHOU 0XapaKTepU30BaTh
TBIO K TEXHUYECKYIO | (PU3UKU HOPMAaTUBHYIO U
HaJaake, JOKYMEHTAaIy | MPOLECCOB, TEXHUYECKYIO
HACTpOMKE, 10, HOPMAaTUBHOM U | TOKYMEHTALUIO,
FOCTUPOBKE pEerJIaMeHThl, | TEXHUYECKOU perjlaMeHTHI,
Y OIIBITHOM HOPMBI U JOKYMEHTAllu¥, | HOPMBI U IIpaBuiIa
MIPOBEPKE IIpaBHIIa pErIaMeHTOB, MIPOBEPKHU
npubOpoB U suact IIPOBEPKH HOPM U IpaBUl | IpuOOpPOB,
CUCTEM npubOopoB, IPOBEPKU HaJaJKu,
HaJaJKu, npuOopoB, HACTPOMKHU U
HAacCTPOMKU U | HaJaJKH, FOCTUPOBKH
FOCTUPOBKH HACTPOMKHU U puOOpPOB U CUCTEM
npuOOpPOB U | FOCTHPOBKHU
CUCTEM npuOopoB U
CUCTEM
MIPOBECTH yMEHHE CHOCOOHOCTh 65-84
HaJaaKy, UCII0JIb30BaTh MIPUMEHUTD 3HAHUS
HAaCTPOWKY, 3HAHUS IIPUKJIATHON
FOCTUPOBKY U | IPUKIAJAHON (bU3HKH POIIECCOB,
OTIBITHYIO ¢buznkn HOpPMaTUBHOM U
MIPOBEPKY MIPOLIECCOB, TEXHUYECKON
NpuOOPOB U | HOPMAaTUBHOM U | JOKYMEHTAIIHH,
yMeeT CHUCTEM, TEXHUUYECKON pErIaMeHTOB, HOPM
HCIOJIB3YS JOKYMEHTAlluH, | U IPaBUJI IPOBEPKU
3HaHUs pETIaMEHTOB,
HOPMAaTUBHO | HOPM U IIPaBUJI
nu IIPOBEPKHU
TEXHUYECKON
JOKYMEHTaIu
.
HaBBIKAMH U CIOCOOHOCTh 85-100
3HAHUSAMHU aHaJIM3UPOBATh
IIPOBEJICHUS | BIIAJICHUE METOJBL, u
HaJlaJKH, HaBbIKaMU U | C1IOCOOBI,
— HAaCTPOMKH U | 3HAHUAMH ) UCIIOJIb3YEMBIE TIPU
IOCTUPOBKHM, | HOPMaTUBHON U | HaJlajke,
ONBITHOMN TEXHUYECKON HACTPOMKE,
MIpOBEpKE JOKYMEHTAlluu | FOCTUPOBKE u
npubOpoOB U OINBITHOW IIPOBEPKE
CUCTEM prOOPOB U CUCTEM

MeToanueckue PECKOMEHIALNU, ONIPEACTAIOINEC MPOUCAYPbI OLICHUBAHUSA

pe3yJabTaToB OCBOCHHUA TUCHHUIIJIMHDBI
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Texkymasi arrecrauuMs CTyAeHTOB. Texkymias arrecranus CTYJIEHTOB IO
JUCHUIUIAHE « Teopus HalpaBIECHHOTO U3TYYEHUs MPOBOJIUTCS B COOTBETCTBUU C
JIOKaJIbHBIMA HOpMaTUBHBIMU akTamMu JIBDY u sBnsercs o0s3aTenbpHOM.

Tekyias arrectanus Mo JUCUUILUIMHE « Teopus HapaBIECHHOTO U3JIYYEHHUS
MIPOBOAMUTCS B (POpME KOHTPOJIBHBIX MEPONPUATUH (YCTHOTO OMPOCa, BHITOJHEHUS
KOHTPOJBHBIX 3aJaHWM, 3alllMThl JOKJIaJa-Mpe3eHTAllMd) I10 OIICHUBAHUIO
(baKTHYeCKUX pPE3yJbTaTOB OOYYCHHsI CTYJCHTOB W OCYIIECTBIISACTCS BEIYIIUM
MIpero/IaBaTesieM.

OOBeKTaMu OTICHUBAHUS BBHICTYTAIOT:

- yyeOHasg JUCHUIUIMHA (AKTUBHOCTh HA 3aHSATHUSX, CBOEBPEMEHHOCTh
BBINIOJTHEHUS PA3JIMYHBIX BUIOB 3a/IaHUM, MTOCEIIAEMOCTh BCEX BHUJOB 3aHITHM 110
aTTECTyEMOM JUCHUILINHE);

- CTENIEHb YCBOCHUS TEOPETUUYECKUX 3HAHUM;

- YPOBEHb OBJAJICHUA ITPAKTUYECKUMHU YMEHHSIMHU U HaBBIKAMH II0 BCEM
BUJIaM y4eOHOI paboThI;

-pe3yJIbTaThl CAMOCTOSATEIIBHON paOOTHI.

VyeOHas JUCHMININHA OLICHUBACTCS KOJIMYECTBOM ITOCCIIECHHBIX 3aHATHH I10
JUCIUTIIIMHE.

CterneHb YCBOGHUS TEOPETHUYECKUX 3HAHUN OIEHUBAETCS C IOMOIIBIO
YCTHOTO OIPOCa IO KaXJa0h TEME.

YpOoBEHb OBIAJCHUS NPAKTUYECKUMHM YMEHHUSIMHM W HaBbIKAMH I10 BCEM
BUJIaM y4eOHOM paOOThI C TOMOILBIO BBIMOJIHEHUS TPAKTUYECKUX U JTA0OPATOPHBIX
pabor.

Pe3ynbpTaThl caMOCTOSITEIEHOM pabOTHI OIIECHUBAIOTCS YCTHBIM OIIPOCOM, IO
Ka4E€CTBY BBINIOJHEHHUS 3aIaHHBIX JOKJIAI0B.

IIpomexyToyHass arrecTauuMsi CTyJeHTOB. [IpoMexyTrouHas arrecranus
CTYAEHTOB IO JUCHUIUIMHE «Teopusi HapaBICHHOTIO U3JyYEHUs» MPOBOJIUTCS B
COOTBETCTBUM C JIOKAJIbHBIMA HOpMaTUBHbIMU akTamMu JIBDY wu sgBisgercs
00s13aTENLHOM.

CornacHo ydeOHOMY IUIaHy, BHJOM NPOMEXYTOYHOM aTTeCcTalluu I10
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JUCHUIUIMHE «Teopuss HanpaBICHHOIO H3JIYYEHHsD» IPENYCMOTPEH «IK3aMEHY,
KOTOPBIA TMPOBOJUTCS B YCTHOM (opMe: yCTHBIN ompoc B (opMe OTBETOB Ha
BOIPOCHI JUIsl 3K3aMeHa. {1 KaKaoro oOydaromierocst U3 NepeyHsi BOIPOCOB K

’K3aMEHY CIy4aillHbIM 00pa30M BBIOMPAETCS TPU BOIPOCA U3 PA3HBIX TEM.

OueHovHbIE CPeACTBA ISl IPOMEKYTOYHOM aTTecTAluU
IlepeyeHb BONPOCOB K 3K3aMeHY

1. OcHOBHBIE XapaKTEPUCTUKU U3TyUCHUS.

2. IlpuBeneHHass MHTErpalibHasi pPeakivsl 3BYKOBOTO IOJIsl, COMPOTUBIICHUE
U3JIy4EHUs, COKOJIEOTIoIasicsl Macca.

3. Cdepuuecknii  umsnyuyarenb. M3nmydatenb  HyJeBOro  mopsiaka
(mynbcupytomas chepa). OCHOBHBIE XapaKTEPUCTUKU.

4. AKyCTUYECKUN TUMOJIb.

5. Usnywarens mepBoro mopsiaka (ocmwuupyromas cdepa). OCHOBHbIE
XapaKTePUCTUKH.

6. ®opmyna ['puna. [lone Ha ocH MOPIIHEBOTO U3Ty4YaTelisl. 30HbI aHTEHHBI.

7. XapakTepucTUKa HaIpaBIEHHOCTH, KO3()PUIUEHT 0CEBOI KOHLIEHTPALIUU.

8. AHTEHHBI, MX Ha3HAYCHHE W KJIacCUPUKAIMKU: KIacCUPUKALUS TIO0
XapakTepy auarpamm HaIlPaBJICHHOCTH, r€OMETPUHN pacCIONIOXKEeHUS
npeobOpaszoBaresneil B aHTEHHE, TUIIOM ITPUMEHSIEMBIX MPeoOpa3zoBaTeiei.

9. Pexum wusnyuenusi. Ilone, pa3BUBaeMoOe€ aHTEHHOW, M €ro 30HBI.
XapakTepucTrKa HaIlpaBJICHHOCTH.

10. MoutHoCTh, u3iy4aeMasi aHTEHHOU (TI0JICUeT IO MOJII0 JabHEN 30HbI).

11. TlomHoe W B3aMMHOE CONPOTHUBJICHUE W3Iy4YeHUsl aHTEHHbI. [lomcuer
MOIITHOCTH aHTEHHBI 110 HAlJIEHHBIM COMTPOTUBIICHUSIM U3JTyYEHUS.

12. Kosdpdumuent «onnentpamuu. Kosddumuent wampaBieHHOCTH
aaTeHHBl. CIIOCOOBI €ro BBIYMCIICHUS I10 OJIMDKHEH M JTallbHEeH 30HaM. UHCIICHHBIC
METO/IbI BEIUUCIICHUS KOA(PPUIIMEHTa KOHIIEHTPALIUH.

13. MoaenbHble  TPEACTaBICHUS  AHTCHH. MaremaTnueckoe

MOJCIUPOBAHHC.
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14. OOGmwue MeToapl OMpeAeNieHUs TOJs 3BYKOBOTO JaBJICHHUS U
XapaKTEPUCTUK HAIPaBIECHHOCTH MOBEPXHOCTHBIX aHTEHH.

15. OO6mme MeTOAbl OIpeAeNieHUs TMOoJds 3BYKOBOIO JIaBIIGHUS U
XapaKTEPUCTUK HAIPABICHHOCTU JTMHEHHBIX aHTEHH.

16. OOmwme MeToabl OIpeAeNieHus TMOoJds 3BYKOBOIO JIaBJICHUS H
XapaKTEPUCTHUK HAIIPABICHHOCTH IUCKPETHBIX AHTCHH.

17. Pa3HOCTB X042 Tydeul, MOHATHUE, ONPEACIIECHUE.

18. AmmutynHo-(da3oBbie pactpenencHus Ko3hdUIIMEHTOB BO30YKICHUS
AJIIEMEHTOB AHTECHHBI.

19. Ompenenenust mojis AUCKPETHOM AHTEHHBI Yepe3 I0JIE TOYEYHOIO
VCTOYHHKA.

20. KomrmieHcalusi aHTEHH B 3a/IaHHOM HaIlPaBJICHUU.

21. ®a3oBbIi IIEHTP aHTEHHBI. Y ci1oBue 3oMMepdenba.

22. O01ue TeopeMbl O HaIIPaBJIEHHOCTU. TeopemMa yMHOKEHUS.

23. OO01iue TeopeMbl 0 HapaBJIEHHOCTU. Teopema CMeIeHHUS.

24. O01ue TeopeMbl O HallPaBJIEHHOCTU. Teopema clIoKeHus.

25. JInHeliHas aHTEHHA B BUJIE OTPE3Ka IPSIMOM U €€ ITapaMeTphl.

26. JIuHeiiHas aHTEHHA B BUJIE OKPYKHOCTH U €€ TTapaMeTphI.

27. JIuneiiHas aHTEHHA B BUJIE IyTH U €€ MapamMeTPhI.

28. JluckperHble aHTEHHBI. Y CIOBUE OTCYTCTBHS JOOABOYHBIX MAKCUMYMOB.
[To60oYHBIE MAKCUMYMBI.

29. HekoTopblie TeopeMbl 0 HAMPaBICHHOCTH OTPE3Ka.

30. KoaduimeHT koHUeHTpanuu. BivsHue aMmuuTyJHOro pacupeeiaeHus
Ha XapaKTEPUCTUKY HAMPABICHHOCTH U KOA()(PUIMEHT KOHIICHTPALUH.

31. IIpumepbl HEPAaBHOMEPHOT'O aMIUIUTYIHOTO PACIIPEICIICHUS.

32. AHteHHa Oerymiedl BOJHBI (KOMIICHCAITUSI AHTEHHBI B IPOJIOJIHHOM
HaIIPaBJICHUH ).

33. AHTEHHa B BHJI€ KpYyra U €€ MapaMeTphbl.

34. AHTeHHa B BUJIC IPSIMOYTOJIbHUKA U €€ mapamMeTphI.

35.BnusiHue sieMeHTa aHTEHHBI Ha XapaKTEPUCTUKHU AaHTEHHBI.
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36.I1nockue aHTEHHBIE PELIETKU.

37. Cepuueckric aHTCHHBI.

38. PedniexkropHbie anTeHHBI. [lapabonnueckuii 1 KOHMYECKUN OTpaXKaTelu,
XapaKTePUCTUKHU HAIMIPABICHHOCTH, KOOPPHUIIMEHT KOHIICHTPAIIMH U K03()PHUIIMEeHT
YCUJICHUS.

39. JIuH30BBIE AHTEHHBI.

40. PynopHble aHTECHHBI.

41. HeakBuauCTaHTHBIE aHTEHHBI. IX JOCcTOMHCTBA. MeTosl pacyera.

42. BausiHue cmy4yaiiHbIX OIIMOOK BO30YXKACHHUSI Ha MapaMeTphl aHTECHH.

43. PaboTa aHTEHHBI B peKUMaxX U3ITyYEHUS U IpUeMa IIIyMOBOTO CUTHAJIA B
LIMPOKOU MOJIOCE YaCTOT.

44. Cudre3 aHTESHH. 3a/1a4y CUHTE3A.

45. lonsd-YeOpleBcKkrue aHTeHHBIC pemeTku. Pacnipenenenue Telmopa.

46. CBepxHaIlpaBJICHHbIC AHTCHHBI.

47. PaccesHue BOJH OJMHOYHBIMU OOBEKTAMHU: IUIOCKOCTH, C(hepsl,
UWJIMHJPBI, MPOU3BOJIbHBIE KPUBOJIMHENHBIE TOBEPXHOCTH.

48. MeTonbl TOYHOTO pelieHus Tu(PAaKIIMOHHBIX 33/1a4.

49. Nudpaxuus mIocKoil BOJHBI Ha )KeCTKOM chepe.

50. OGmiee pereHue A1l 3BYKOBOTO JIABJICHHS B PACCESTHHOM BOJIHE.

51. Cuna nenu. Judpakuuss Ha KpyrjioM OTBEPCTHH M KPYTJIOM KECTKOM
nvcke, npuHIun badune.

52. MynbTUTNIIIMKATUBHBIE aHTCHHBI.

53. AIIUTUBHBIE AHTCHHBI.

54. AHTEHHBI C CHHTE3UPOBAHHOW XapaKTEPUCTUKON HAIIPABICHHOCTH.

55. AnanTuBHBIE aHTCHHBI.

56. Camookycupyromecs: aHTCHHBI.

Kpurepuu oneHuBaHus CTYyIEHTA HA IK3aMeEHe

BaJsibl ‘ Ouenka ‘ TpeboBaHust K CGOPMHUPOBAHHBIM KOMIIETEHUAM ‘
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(peiTUHTO
BOM
OLIEHKH)

IK3aMcecHa

86-100

«ONMJIUYHO»

BeicTaBisieTcsi CTyIEHTY, €CIM OH IJIIyOOKO W TIPOYHO
YCBOWJI ~ NIPOrpPAMMHBIM  MaTepHall,  HUCUYEPHBIBAIOLIE,
IIOCJIEZI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO €ro
W3JIaraeT, yMEeT TECHO YBSA3bIBATH TEOPUIO C IMPAKTUKOM,
CBOOOJTHO CIpaBIICTCS C MPAKTHYECKUMH 33/1aHUSIMHU,
BOIIPOCAMM M JIPYTMMH BHJAMHM [PUMEHEHHUS 3HAHHM,
IIPUYEM HE 3aTPYAHSAETCS C OTBETOM IIPU BUIOU3MEHEHHUH
3aJlaHu#, UCMOJIb3YeT B OTBETE MaTepuasl MOHOTpaduIecKon
JUTEPATyphl, IPABUIBHO 0OOCHOBBIBAET MPUHATOE PEIICHHE.

76-85

«xopouto»

BeIcTaBisieTcs CTyAEHTY, €CIIM OH TBEPAO 3HACT Marepual,
IPaMOTHO M IO CYILIECTBY MH3JIara€T €ro, He JOIIyCKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
IIPABWJIBHO TIPUMEHSET TEOPETUYECKUE IIOJOXKEHUS IpU
pELICHNH TPAKTHYECKUX 33/JaHUi, BIaJgeeT HEOOXOIMMBIMH
HaBBIKAMU U IPUEMaMH UX BBIIIOJTHECHHUS.

61-75

«y00871emeop
UmenbHo»

BricTaBnsercss CTyIeHTy, €CIM OH HMMEET 3HAaHMUS TOJBKO
OCHOBHOI'O MaTepuajla, HO HE YCBOWI €ro JeTaiei,
JIOIYCKAeT  HETOYHOCTH, HEIOCTAaTOYHO  IIPABUJIbHbIC
(bOpMyYITUPOBKH, HAapyUIEHUS JIOTUYECKON
[OCIEAOBATEIbHOCTH B H3JI0)KEHUU  MPOrPaAaMMHOIO
MaTepHalla, HCHBITHIBAECT 3aTPYJHCHHUS IIPU BBIOJIHEHUHU
MIPAKTUYECKUX 3aJaHUM.

0-60

«Heyoosema
OpUMENbHO»

BeIcTaBisercs CTyleHTY, KOTOPBIM HE 3HAET 3HAYUTEIILHOU
4acTU MPOrpaMMHOI0 MaTepuaa, JOIYCKaeT CyIeCTBEHHbIE
OIMOKH, HE BBIIOJHAET MPAKTUYECKUE 3aaHMUsL.

TemaTnka u nepeyeHb KypcoBbIX padoT

KypcoBas paboTa — BBITIOJIHAETCA MapaUIeIbHO ¢ U3YYEHUEM AUCIHUIUINHBI U

no e¢ marepuanam. KypcoBas paboTa BBIHAETCSI Ha BTOPOW HEAENE CEMECTpa,

3alluTa IMPOBOAUTCA B KOHIC CCMCCTpaA. KprOBaH pa60Ta COCTOUT H3 pacdcTa

XapaKTEPUCTUK HAMPABICHHOCTH U KOA(D(PUIIMEHTAa KOHIEHTPAIMHU Pa3IAYHBIX

aQHTCHH,

PAaCIIOJIOKCHUA 3JICMCHTOB.

aHajM3a MX CBOMCTB B 3aBHCHUMOCTH OT YacCTOTHI

Tembl KypcoBbIX padoT

1. AHanu3 TeXHUYECKOTO 3a/IJaHus M BHIOOp THITA aHTEHHBI.

2. PacueT reoMeTpUYECKUX MapaMeTpOB BHIOPAHHOW aHTEHHBI.

U TEOMETPHUH
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3. BeiOOp Mopenu aHTEHHBI W BBIBOJ BBIPAXEHUN [JISI XapaKTEPUCTUKH
HaITPaBJICHHOCTH.

4. Bb160p aMITUTYIHOTO paclpeieieHus U pacyeT K03 HUIIMEHTOB.

5. Pacuet ko3 durineHToB GazoBOro pacrpeaeacHusl.

6. Pacyuer XapakTEepUCTHK HAIPABICHHOCTH W TIOCTPOCHHE JHarpaMm
HaIlPaBJICHHOCTH.

7. Ompenenenne KodG(UIMEHTa OCEBOM  KOHIIEHTPALMA  METOJIOM
rpauuecKoro HHTErpPUPOBAHMUSL.

8. Amnamu3 BiusAHUS OMIMOOK BO30YXKIEHUS Ha  XapaKTEPUCTUKY
HaITPaBJIEHHOCTH.

9. Ananu3 1abopaTOPHOro MOJIETUPOBAHUS CBOCH aHTCHHBI.

10. Pacuer nuHENHOM THAPOAKYCTHYECKOM AHTEHHOM PELIETKH C YYETOM
YHCIa 3JIEMEHTOB N=5 , 4acTOTHI 4 KTIT , yIJia KOMIIeHcauu a=15° .

11. Pacuer nuHENHHON THAPOAKYCTHUUECKON AHTEHHOM PELIETKU C YYETOM
qHClIa 2JIEeMEHTOB N=5 , yacToThl f=4 KrI1 , yriila komneHcarwu a=15° .

12. Pacuer nMHEHHON THAPOAKYCTUYECKON AHTEHHOM PELIETKU C YYETOM
YHCJIa JJIEMEHTOB N=5 , yacToThl f=5krI1 , yrita komreHncaruu a=15° .

13. Pacuer nuHEHHON THAPOAKYCTUYECKON AHTEHHON PEIIETKH C YYETOM
qKCIIa 3JIEMEHTOB N=5 | yacToThl f=6KrII , yriia komneHcayu a=15° .

14. Pacuer nMHENHOM THAPOAKYCTHUYECKOM AHTEHHOM PEIIETKH C YYETOM
qKciIa 3JIeMeHTOB N=5 | yactoThl f=3krII , yria komneHcamyu a=45° .

15. Pacuer nuMHENHOM THAPOAKYCTHUYECKOM AHTEHHOM PELIETKH C YYETOM
YKCJIa DJIEMEHTOB N=5 , yacToThl f=4KTI1 , yrita KoMIieHcaruu a=45° .

16. Pacuer nuMHEHHON THAPOAKYCTUYECKON AHTEHHON PEIIETKH C YYETOM
YHCJIa DJIEMEHTOB N=5 , yacToThl f=5KTI1 , yrita koMreHcaruu a=45° .

17. Pacuer NMHENHOW TI'MIPOAKyCTHYECKOM AHTEHHON PEUIETKH C y4ETOM
YHCJIa JJIEMEHTOB N=5 , yacToThl f=6KTII , yriTa KoMIieHcaruu a=45° .

18. Pacuer nMHENHHOM THAPOAKYCTHUYECKON AHTEHHOM PELIETKH C YYETOM

qHCJIa 3JIEeMEHTOB N=5 , yacToThl f=3KkrII , yrita koMmreHcaruu a=60° .
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19. Pacuer nuHENHOW TI'MAPOAKYCTUYECKOW AHTEHHON pEUIETKU
qHCJIa JJIEMEHTOB N=5 , yacToThl f=4KkrI1 , yriTa koMrreHcaruu a=60° .

20. Pacuer nuHEWHON THAPOAKYCTUYECKOW AHTEHHOW PEUICTKH
qHCJIa JJIEMEHTOB N=5 , yacToThl f=5kTI1 , yriTa koMmrreHcaruu a=60° .

21. Pacuer nuMHEWHON THAPOAKYCTUYECKOW AHTEHHOW PEUICTKH
qpclia 3JIEMEHTOB N=5 , yacToThl f=6KrII , yriia komneHcaruu a=60° .

22. Pacuer nMHEWHOW THAPOAKYCTHYECKOM AHTEHHOM PELIETKU
qrcia AIeMeHToB N=7 , yactoTsl f=3krI1 , yria kommnencamuu a=15° .

23. Pacuer nuMHENWHOW THAPOAKYCTHYECKOM AHTEHHOM PELIETKU
YHclia JIEMEHTOB 7 , 4acTOThI15° .

24. Pacuer NMHEWHOW THAPOAKYCTHUYECKOM AHTEHHOW PEIIETKU
gucia 3JeMeHToB =7 , yacToThl 700=5krI1 , yrita koMmmencamuu =15° .

25. Pacuer nMHEMHOW THUIIPOAKYCTHUECKOW AHTEHHOW PEIICTKU
4ucia 3JIEMEHTOB, YaCTOThI =0OKTI[ , yIJIa KOMIIEHcauu a=15° .

26. Pacuer nuHENWHOW THAPOAKYCTHYECKOM AHTEHHOM PEUIETKU
yrciia 3J1eMeHTOB N=7 , yacToThl f=3kr11 , yriia komneHcauu a=30° .

27. Pacuer nMHEWHOW THMAPOAKYCTHYECKOM AHTEHHOW PEIIETKU
qKCIIa 3JIEMEHTOB N=7 , yacToThl f=4krI1 , yria komneHcarmu a=30° .

28. Pacuer nuHEWHOW THAPOAKYCTHUYECKONW AHTEHHOW PpEIIETKU
qKClIa DJIeMEHTOB N=7 , yacToThl f=5krI1 , yrita kommeHcanuu a=0° .

29. Pacuer nuHEWHOW THAPOAKYCTHUYECKONM AHTEHHOM PpEIIETKU
YKClIa DJIEMEHTOB N=7 , yacToThl f=6KrI( , yrita kommeHcauu 30° .

30. Pacuer NMHENHOM THIPOAKYCTUYECKOW AHTEHHOM PEIIETKH
yrciia 3JaeMeHToB N==7 , yactoThl f3KrII, yria komneHcanuu 60° .

31. Pacuer NMHENHON THIPOAKYCTUUYECKOM AHTEHHOM PEIIETKH
qHCJIa 2JIeMEHTOB N=7 , yacToThl f=4KkrI1 , yrita koMmreHcaruu a=60° .

32. Pacuer NMHEHHON THIPOAKYCTUUYECKON AHTEHHON pEIIEeTKH
YyUClia 3JIEMEHTOB 7 , YaCTOTBISKTIII , yIJIa KOMIeHcauu a=60° .

33. Pacuer nNMHEHHON THIPOAKYCTUUECKON AHTEHHON pEIIEeTKU

qpclia 3JIeMeHTOB N=7 , yacToThl f=6krII , yria komneHcamuu a=60° .

y4ETOM

y4eToM

y4eToM

y4EeTOM

y4eTOM

Y4ETOM

Y4ETOM

y4E€TOM

y4E€TOM

Y4ETOM

Y4ETOM

Y4ETOM

Y4ETOM

y4ETOM

y4ETOM
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34. Pacuer NMHEMHOW T'MIPOAKYCTHYECKOM AHTEHHON PEHIETKH C Y4ETOM
quclia 3JIeMeHTOB N=9 , yacToTel f=3krII , yriTa koMmreHcaruu a=15° .

35. Pacuer nuMHEWHON TMAPOAKYCTUYECKOW AHTEHHOM PEIIETKH C Y4E€TOM
quclIa 2JIeMEeHTOB N=9 , yacToThl f=4KrII , yriTa koMmrreHcaruu a=15° .

36. Pacuer nMHEWHON TMAPOAKYCTUYECKOW AHTEHHOM PEHIETKH C Y4E€TOM
qrcia AIeMeHToB N=9 , yactoTel f=5kr11 , yria koMmneHncamuu 15° .

37. Pacuer NMHENHON THIPOAKYCTHUYECKOM AHTEHHOM PELIETKH C Y4ETOM
qrciia 3JeMeHTOB N=9 , yactoThl f=6KrII , yrita KommeHcammu a = 15° .

38. Pacuer nMHENHON THIPOAKYCTHUYECKOM AHTEHHOM PELIETKH C Y4ETOM
quclia 3JieMeHTOoB N=9 , yactoTel f=3krII , yria komneHcamuu a=30° .

39. Pacuer NMHEHHON THIPOAKYCTUYECKON AHTEHHOM PELIETKU C YYETOM
9HCclIa 3JIeMEeHTOB N=9 , yacToThl f=4KkrI1 , yrita kommencauu =30° .

40. Pacuer nuHEWHOW THAPOAKYCTHUYECKONM AHTEHHOM PEIIETKA C YYETOM
yrciia 3eMeHToB =9 , yactothif =5krI1 , yriaa kommnencanuu a=30° .

41. Pacuer nuHENWHOW THAPOAKYCTHYECKOM AHTEHHOM PEUIETKHA C YYETOM

qrciia 3JeMeHTOB N=9 | yactoThl f=6kr1I, yria koMrencauu a=30° .

TpeOoBaHus K NMPeCTABJICHUIO U 0(DOPMIICHUIO Pe3yJIbTATOB

CaMOCTOSITEJIbHOM PadoThI

KypcoBas paboTa COCTOMT M3 MOSICHUTENIBHOW 3amucCKu U Tpaduueckon
yactu. [loscuutenbHas 3amucka oO0bemoMm 10-20 ctpanui; odopmisieTcs B
coorBeTcTBUM ¢ «TpeboBanuss K OG(OPMJICHHUIO MHUCBMEHHBIX pPaboT,
BBITIOJIHAEMBIX CTyAEHTaMH U caymareasiMu IBDOY».

[TosicHuTenbHAs 3aMCKa JOJKHA COJNEPIKATh: UCXOJIHBIE JAaHHbBIE, KPATKOE
U3JI0KEHWE OCHOBHBIX BOIIPOCOB TEOPUHU; IMOCTAHOBKY 3aJauM, BBIBOJBI H
000CHOBaHME HEOOXOAMMBIX PACUETHBIX COOTHOILIECHUW; aHAJIU3 PE3yJIbTaTOB
pacyeToB; XapaKTepUCTHKW HAIMPABICHHOCTH B MOJAPHBIX WM JE€KapTOBBIX
KOOpJMHATAaX.

3ammTa KypcoBOl paOOThl MPOBOJIUTCS MNPENOJIaBaTENIO-PYKOBOIUTEIIO
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KypcoBoi paboThl. [lopsaoK 3a1UThl CEAYIOMNA: CTYIEHT B Te€UeHUE 3-5 MUHYT
U3J1araeT OCHOBHBIE PE3yJbTaThl pabOThl, aHATU3UPYS UX. 3aT€M IPENo1aBaTeb
3aJlaeT BONpOCHl MO Teme paboTel. KypcoBas pabora olieHMBAeTCS Ha OCHOBE
KauecTBa O(OPMIICHMS, MPABHJIBHOCTH pACUYETOB TOSCHUTEIBHON 3alHCKH,
COJIep>KaHMsI 10KJIaZa U OTBETOB HA BOIIPOCHI.

[Ipn 3ammre TpeOyeTcs: 3HATH OCHOBHBIE OMNpeAeNeHUs, (U3MUECKUA
CMBICIT KO3(Q(PUIMEHTOB U NapaMEeTPOB, UCIOJIb3YEMbIX B pabOTe, pa3MEpHOCTU
NEepPeMEHHBIX M TapaMeTpoOB; 3HAThb OCHOBHBIE METOJUKHU OTpEAeNCHuUs
HaIlpaBJICHHBIX CBOMCTB AaHTEHH; YMETb OOOCHOBBIBATh JOMYILIEHUS W
npuOIMKEHUSI, TPHUHATHIE TPU BBIIOJIHEHUH pPAaCYeTOB; YMETh BBIBOAHTH
OCHOBHBIE pacyeTHbIE COOTHOUICHHS, HCIOJIb30BaHHbIE B paboTe; yMETh

OOBSICHUTH OCHOBHEIC 3aKOHOMCPHOCTH ITOJIYUCHHBIX PE3YyJIbTAaTOB.

Kpurepuu oueHkn KypcoBoii padoThbl

100-86 6amoB BBICTABISETCS CTYIAEHTY, €CJIM CTYIEHT BBIPA3WJ CBOE
MHEHHE 10 CQOpPMYJIHPOBAHHON MpoOJieMe, apryMEHTUPOBAJI €ro, TOYHO
OTIPEJICNINB €€ COJIepKaHue U cocTtapistonue. [IpuBeneHbl qaHHbIe TUTEPATYPHBIX
WUCTOYHUKOB, CTaTucTUYeckue cBeAeHUs. CTyIEeHT 3HAeT W BIIaJeeT HABBIKOM
CaMOCTOSITENTLHOM MCCIEA0BATEIHCKON pabOThI IO TEME HCCIEAOBAHNUS; METOAAMH
U MpUEMaMy aHallu3a TEOPETUUYECKUX W/MITU MPAKTUUYECKUX ACTIEKTOB HM3y4aeMOil
obmactu. dakTHueckux OMMOOK, CBSI3aHHBIX C MOHMMAHHEM NPOOJIEMBI, HET;
rpaduyecku pabota odopmieHa TPaABUIIBHO.

85-76 - OamnoB - paboTa XapakTEPU3yeTCs] CMBICIOBOM IIEIBHOCTHIO,
CBSI3HOCTBIO U MOCJIE0BATEILHOCTHIO U3JIOKEHUS; TOMYyIIeHo He Oonee 1 ommoku
npu OOBSCHEHWH CMBICIA WX CcojaepxkaHusi mpoOnembl. [[ns aprymeHTanum
TIPUBOJISITCS TAHHBIC OTEUYECTBEHHBIX " 3apyOeKHBIX aBTOPOB.
[TpogeMOHCTpUpOBaHBl HCCIEAOBATEIBCKUE YMEHHS W HaBbIKH. DakTHUeCcKux
OIMOOK, CBSI3aHHBIX C TOHMMAaHHWEM TpoOseMbl, HeT. JlomymieHbl OjHa-IBE

omuOKu B 0(hOpMIICHUU PAOOTHI.
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75-61 Gamn - CTyAEHT TPOBOIUT JOCTATOYHO CAMOCTOSTEIHHBIA aHAIHU3
OCHOBHBIX 3TaliOB U CMBICIOBBIX COCTABIIIIONIMX MPOOJIEMbI, TOHUMAET 0a30BbIe
OCHOBBI W TEOpPETUYECKOe OOOCHOBaHWE BHIOpaHHOW TeMbl. [IpuBICUCHBI
OCHOBHBIE HCTOYHMKH I10 paccMaTpuBaemMoil Teme. JlomyiieHo He Oosee 2 ommodok
B CMBICIIE WU COJIEpyKaHUU MpoOIemMbl, 0popMIIEHUU pabOTHI.

60-50 GamioB - ecnu paboTa MpeACTaBISIET COOOM TepecKa3aHHBbIM WU
MOJIHOCTBIO TIEPETNHCAHHBIA HMCXOAHBIA TEKCT, 0e3 Kakux Obl TO HHU OBLIO
KOMMEHTapueB, aHaimm3a. He packpeita CTPyKTypa H  TeOpeTHdecKas
coctaBistonas TeMel. JlomymeHo Tpu win 6oiee Tpex OMIMOOK B CMBICIIOBOM

COJIEp>KaHUH PACKPBIBAEMOM MPO0JIEMBbI, B 0(POpMIIEHUH PaOOTHI.

KpuTtepum oieHKH YCTHOTO 0TBETa

100-85 GamioB - eciau OTBET TOKAa3bIBAaeT IPOYHBIC 3HAHHS OCHOBHBIX
MPOIIECCOB U3y4aeMOil MpeAMETHOM 001acTH, OTJIMYAETCS TIyOMHOW U TOJIHOTOMN
PACKpPBITHUSI TEMBI; BJIaJICHUE TEPMHUHOJOTUUECKUM allllapaToM; yMEHHUE OOBICHSATH
CYIIIHOCTb, SIBJICHUH, POIECCOB, COOBITUM, /I€JIaTh BHIBOJIBI U 000OIIECHUS, JaBATh
apTYMCHTHUPOBAHHBIC OTBETHI, IMPHUBOAWTH TIPUMEPHI; CBOOOJHOE BIIAJICHUE
MOHOJIOTHYECKOW pPeUbl0, JOTMYHOCTh W TIOCJIENOBATCIIBHOCTh OTBETA; YMCHHUE
PUBOJNUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM U3y4aeMoil 001acTH.

85-76 - GamioB - OTBET, OOHAPYKUBAIOIIUNM MPOYHBIE 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMoOUl MpeAMETHON 001acTH, OTJIMYAETCS TIYOMHOW W TOJIHOTOM
PACKPBITHSI TEMBI; BIIaJICHUE TCPMHHOJOTHICCKAM almapaToM; YMEHHE OOBSICHATh
CYIIHOCTb, SIBJICHUH, IPOIIECCOB, COOBITHM, JCIaTh BBIBOJBI M 000OIICHHS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, NPHBOAWTH TPUMEPHI, CBOOOJHOE BJIAJCHHE
MOHOJIOTHYECKOM PEeUbl0, JIOTUYHOCTh M IIOCIEA0BAaTEIBLHOCTh OTBeTa. OmHaKo
JIOTTYCKAeTCs OJTHA - IB€ HETOYHOCTH B OTBETE.

75-61 - Oamn - oleHUBAETCS OTBET, CBUACTEILCTBYIOIIMI B OCHOBHOM O
3HAHWHM TPOIIECCOB  HM3y4aeMOW  MpeAMEeTHOW  00JIacTH,  OTIUYAIOIIHICS

HEJOCTATOYHOW TJIyOWHOM M TMOJHOTOM PACKPBITHS TEMbI; 3HAHHMEM OCHOBHBIX
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BOIMIPOCOB Teopuu; ciabo cPopMUpPOBAaHHBIMH HABBIKAMHM aHAIW3a SIBJICHUH,
IPOIIECCOB, HEAOCTATOYHBIM yMEHHEM J[aBaTh apryMEHTUPOBAHHBIE OTBETHI H
NPUBOJUTH TPUMEPBI; HEJOCTATOYHO CBOOOJHBIM BJIaJCHHEM MOHOJIOTMYECKON
peublo, JIOTMYHOCTBIO U TMOCJIEI0BATEILHOCThIO OTBETA. JOMycKaeTcs HECKOJIbKO
ouIOOK B CO/IepP)KaHUM OTBETAa; HEYMEHHUE MPUBECTH MPUMEP Pa3BUTHsI CUTYAIlHH,
IPOBECTHU CBS3b C IPYTMMHU acIeKTaMU U3y4aeMoi 00JIacTH.

60-50 GamoB - OTBET, OOHAPYKUBAIOIINI HE3HAHUE MPOIIECCOB U3ydaeMoit
OpeIMETHOM  O0JNacTH, OTIMYAIOMIMKCS HErNMyOOKHMM  PACKPBITUEM  TEMBI;
HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH, HEC(HOPMUPOBAHHBIMH HABBIKAMU
aHaM3a SBICHUH, MPOIIECCOB, HEYMEHUEM JaBaTh apryMEHTHPOBAHHBIC OTBETHI,
cabbIM  BJaJICHHEM MOHOJOTHYECKOW peYbl0, OTCYTCTBHEM JIOTHUHOCTH U
MIOCJICIOBATEIBHOCTH. J{OMyCKAIOTCS Cephe3HbIE OMIMOKU B COJICPIKAaHUHM OTBETA;

HC3HAaHHC COBpeMGHHOﬁ HpO6H€MaTI/IKH H3y‘IaGMOﬁ o0OacTH.
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